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ABSTRACT

The association between pre-school child care participation and markers of
adiposity at kindergarten entry was examined using parent reported previous child care
exposure and directly measured body mass index (BMI) and waist circumference (WC) of
kindergarten children (N=201; boys=106, girls=95). It was hypothesized that kindergarten
children with previous exposure to full-time non-parent child care (FNPC; >20h/week)
would have increased risk of overweight/obesity (BMI≥ 85th percentile) and high central
adiposity (WC ≥80th percentile) compared to parent care (PC). The data suggest that there
was no significant relationship between FNPC (n=112) and risk of overweight/obesity
(OR=1.17, 95% CI=0.58-2.34, p=0.66) or central adiposity (OR=1.82, 95% CI=0.953.50, p=0.71). However, girls in the FNPC group had greater BMI (PC=15.3±1.6 kg/m2vs
FNPC=16.1± 1.5 kg/m2; p=0.03) and WC (PC=51.7±4.1 cm vs FNPC=53.8±4.1 cm;
p=0.02) values compared to PC. These differences were not found in boys. These findings
suggest that girls exposed to non-parent care during early years may be vulnerable to
increased adiposity.

Keywords: childhood obesity, adiposity, children, child care, day care, pre-school
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1. CHAPTER 1: INTRODUCTION
The prevalence of childhood overweight and obesity in Canada is progressively
increasing. The most recent set of Canadian statistics state that in 2004, 26% of children
and adolescents aged 2 to 17 were overweight, of whom 8% were classified as obese.
This is a dramatic increase from 1978/79 when 15% of children were overweight, and
only 3% were classified as obese (Shields, 2006).
Simultaneously, the environment in which Canadian children grow up has been under
transition. Between 1967 and 1995, the number of children in paid child care tripled from
357,000 to 1.36 million (Kohen, Forer & Hertzman, 2006). This trend has continued and
more recent estimates suggest that over 54% of Canadian children are enrolled in child
care during the preschool years (Bushnik, 2006).
Interestingly, scientists have observed a relationship between preschool child care
attendance and childhood obesity. In 2005, Lumeng et al. concluded that children
(N=1244) who attend limited centre-based child care had a decreased prevalence of
overweight and obesity at 6-12 years of age compared to children who attended full time
child care (Lumeng, Gannon, Appugliesse, Cabral & Zuckerman, 2005). In 2008, Maher
et al. conducted a large cohort study (N=15691) that clarified this relationship. They
reported that obese children, at kindergarten entry, were significantly more likely than
non-obese children to have been in family, friend and neighbour child care or in a public
child care program and were less likely to have been in parent care during preschool years
(Maher, Li, Carter & Johnson, 2008). These findings were subsequently supported by
McGrady et al. in 2010, who determined that children (N=2414) attending public child
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care were at risk of being overweight or obese at kindergarten entry (McGrady, Mitchell,
Theodore & Sersion, 2010). While these findings are significant, the majority of studies
documenting a positive association between child care and childhood obesity are from the
United States.
The American and Canadian child care systems have evolved differently and may not
be representative of each other. An association between Canadian child care and adiposity
has not yet been established. van Zandvoort et al. (2010) conducted focus groups with day
care workers in London, Ontario, to assess physical activity participation among
preschoolers. They found that barriers to physical activity were prevalent and caused by
factors, such as inadequate equipment, insufficient space, day care requirements, safety
concerns, and weather (van Zandvoort, Tucker, irwin & Burke, 2010). Furthermore, Finn
et al, (2002) established that day care quality was the highest predictor of physical
activity levels in preschool children, regardless of participation in activities outside of day
care (Finn, Johannsen & Specker, 2002). This is important, as physical activity is vital
for the prevention and reduction of overweight and obesity. While diet may be equally
significant, it has yet to be examined thoroughly in Canadian day cares.
The World Health Organization (WHO) suggests that the characteristics of the
early childhood environment play a significant role in early childhood growth, including
the development of overweight and obesity, and are influential in a child’s growth
trajectory throughout life (Irwin, Siddiqi & Hertzman, 2007). With so many Canadian
children exposed to non-parent child care it is important that the health implications and
outcomes are fully understood. The goal of the present research was to assess the health
implications of non-parent child care. The preliminary data collected may help provide
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evidence towards establishing the direction and magnitude of the association between
child care and child overweight and obesity in Canada. Improved understanding of this
relationship could help scientists and practitioners gain insight into the many contributing
factors of overweight and obesity development in young children.
1.1. Purpose:
The purpose of the present study was to examine the relationship between
adiposity related outcome measures (body mass index [BMI] and waist circumference
[WC]) in kindergarten children and previous child care participation. Further analyses
were made to identify if sex differences existed within these relationships.
1.2. Hypotheses:
1. It was hypothesized that children who attended full-time (> 20 hours/week), nonparent child care, during the preschool years, would have a higher risk of
overweight and obesity (BMI≥85th percentile) and central adiposity (WC≥80th
percentile), compared to children who did not, upon entry to kindergarten.
2. It was hypothesized that children who attended full-time (> 20 hours/week), nonparent child care, during the preschool years, would have higher mean BMI and
WC scores, compared to children who did not, upon kindergarten entry.
3. It was hypothesized that kindergarten children previously exposed to licensed day
care centres (a sub-group of non-parent child care) would have higher BMI and
WC measurements compared to parent care, and that children previously exposed
to the highest quantity (≥40 hours/week) of non-parent care would have higher
BMI and WC measurements compared to parent care, upon kindergarten entry.

4
4. It was hypothesized that for each of the stated comparisons, similar relationships

would be observed in both boys and girls separately, when stratified by sex.
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2. CHAPTER 2: LITERATURE REVIEW
2.1. Overweight and obesity in young children
2.1.1. Canadian statistics
There are limited data regarding the prevalence of overweight and obesity in very
young children in Canada, however, Tremblay and Willms (2000) examined the changes
in body mass index (BMI) in a sample of young Canadian children. Using data from
multiple nationally representative Canadian surveys, they found that since 1981, BMI has
increased at a rate of nearly 0.1 kg/m2 for both sexes in most age categories under the age
of 15 years. The proportion of overweight and obese boys increased from 15% to 29%
and from 5% to 14%, respectively and for girls increased from 15% to 24% and 5% to
12% correspondingly, over this 15-year period (Tremblay & Willms, 2000). In London,
Ontario specifically, 30% of children from 2 – 6 years of age were considered overweight
and obese (≥ 85th percentile for age and sex) according to the Centre for Disease Control
growth reference charts (He & Sutton, 2004).
2.1.2. Identifying and defining overweight and obese status in young
children
The prevalence of child overweight and obesity is often measured using BMI,
which is a surrogate measure of body fatness. When interpreting BMI data for children,
growth standards for age and sex must also be taken into consideration. The World Health
Organization (WHO) (World Health Organization, 2012), the US Center for Disease
Control (CDC; Center for Disease Control, 2009), and the International Obesity Task
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Force (IOTF; Lobstein, Baur & Ua, 2004) have each generated growth standards
for young children. Each of these organizations suggests various BMI cut points
or thresholds, above which define overweight or obese status for age and sex.
However, discrepancies exist between the three sets of BMI cut points. The
estimated prevalence of overweight and obese children in 2004 in Canada was
higher (~35%) when based on the WHO cut-points compared to the IOTF (~26%)
or CDC (~28%) cut-points. However, the prevalence of obesity alone is similar
based on WHO and CDC cut-points (~13%), but lower when based on IOTF cutpoints (~8%; Shields & Tremblay, 2010).
The divergence in these growth standards are due to the different data
collection methods used by each organization to create their growth standards
charts. The CDC growth curves were derived from data collected from five
nationally representative surveys conducted in the United States between 1963
and 1994 (Center for Disease Control, 2009). The IOTF growth curves were
developed in 2000, specifically for international comparisons. These curves were
created by regressing backwards along the growth curve from the adult
overweight and obese cut-points of 25 and 30 kg/m2 respectively, providing sex
and age specific cut points for children (Cole, Bellizzi, Flegal &Dietz, 2000). The
data used were collected between 1963 and 1993 from several large, nationally
representative cross-sectional surveys from Brazil (1989), Great Britain (1978–
1993), Hong Kong (1993), the Netherlands (1980), Singapore (1993), and the
United States (1963–1980; Shields & Tremblay, 2010).
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In 2006 the WHO growth charts for 0- to 5-year-olds were released (Appendices
A & B). The data used to generate these growth curves were collected from the MultiCentre Growth Reference Study, conducted from 1997 to 2003, based on a sample of
children up to five years from designated areas of Brazil, Ghana, India, Norway, Oman
and the United States (Shields & Tremblay, 2010). Children included in this data set were
exposed to conditions that allowed for optimal growth and development, including:
exclusive breastfeeding up to six months, transition to good diet, non-smoking mother,
basic immunization, and access to health care (World Health Organization, 2012). This is
in contrast to the CDC and IOTF growth curves, which were developed using population
representative samples. Therefore, the CDC and IOTF growth curves may reflect the
increase in obesity levels worldwide due to the obesity epidemic. In contrast, the WHO
charts are based on a standard (rather than a reference population) as an attempt to
describe how children should grow rather than how they do grow (World Health
Organization, 2012). These standards demonstrate a consistency in growth from diverse
nationalities and cultures, specifically for children from 0-to-5 years old. Only about 3%
of variability among children in the sample was due to differences among sites (Onis,
2006). This suggests that growth patterns are similar between children across the world
when they are exposed to optimal growth conditions. The WHO classifies childhood
overweight as a BMI ≥ the 85th percentile for age and sex, and obesity as a BMI ≥ the
97th percentile for age and sex (World Health Organization, 2012).
Certain fat patterns and distributions in children, such as high central fat mass, are
also indicators of overweight and obesity (Taylor, Williams & Grant, 2008). Measuring
waist circumference (WC) is indicative of the amount of central fat mass. Unlike BMI,
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this measurement assesses fat mass distribution. BMI scores can be high in
individuals with high lean mass and low fat mass. However, WC measurements
can give researchers and clinicians a clear picture of the fat mass and pattern in
children. Waist circumference growth standard curves are used to identify high
central fat mass in children. The cut-point for identifying high WC values is the
80th percentile for sex and age, measurement values greater than this are
considered high trunk fat mass or central adiposity (Taylor, Jones, Williams &
Goulding, 2000). Measuring WC is a simple and effective technique that is
complimentary to BMI scores in classifying overweight and obese children.
The discrepancies between the three BMI growth charts and their cut point
values suggests that caution should be used when interpreting and comparing the
results from various studies and statistics. Furthermore, estimates may vary
considerably by method of data collection. Although self- or parent-reported
height and body mass data are often the most feasible method of data collection,
especially for large sample sizes, it is not the most precise way of measurement.
Often self - reported height and body mass data underestimates BMI in youth
(Alberta Health Services, 2010) and parent-reported height and mass for children
overestimates the prevalence of overweight and obesity (Alberta Health Services,
2010; Shields & Tremblay, 2010). Directly measured height and weight,
performed by trained and objective measurers often produce more reliable data
(Alberta Health Services, 2010).

9

2.2. Lifestyle associated behaviours of overweight and obesity in young children
2.2.1. Physical (in) activity during the early years
Physical activity (PA) during childhood protects against obesity development
(Tremblay & Willms, 2003). Furthermore, there appears to be a linear relation between
PA and chronic health status, such that higher rates of PA may lead to increased
prevention of obesity, diabetes and cardiovascular disease (Warburton, Nicol & Bredin,
2006). Therefore, it is important to consider the determinants of PA during the formative
years. Numerous studies have investigated the PA levels of young children. Overall, only
12% of children and youth accumulate enough PA to meet Canadian guidelines (Active
Healthy Kids Canada, 2010). Many correlates have been identified that alter activity
levels in this age group, including: demographic, biological, psychological, cognitive,
emotional, social, cultural, and environmental factors (Hinkley et al., 2008).
Canada recently established new PA guidelines specifically for the early years (04 years). These guidelines recommend an accumulation of at least 180 minutes of PA
daily at any intensity, and that children should progress to a minimum of 60 minutes of
vigorous PA (energetic play) before 5 years of age (Canadian Society for Exercise
Physiology, 2012). The new PA guidelines for the early years are consistent with the
existing Canadian physical activity recommendations that in general more PA is better.
Therefore, it is suggested that the guidelines presented for the early years be viewed as a
minimal target (Canadian Society for Exercise Physiology, 2012).
The Active Healthy Kids Canada Report Card on Physical Activity for Children
and Youth is an annual report on the PA levels of young Canadians. The mandate of this
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report is to provide direction for policy-makers and the public on how to increase
PA levels in children (Active Healthy Kids Canada, 2010). The 2010 edition of
the report card, Start Young Start Strong, specifically addresses the need for
healthy PA levels during the early years (children 5 years and younger; Active
Healthy Kids Canada, 2010). The authors remarked that the early years should be
given particular attention because they are identified as a critical period for growth
and acquisition of the motor skills necessary to be physically active throughout
life (Timmons, Naylor, Pfeiffer, 2007). The recommendations for improving PA
levels in young children included: ensuring that child care policies and programs
require daily physical activity indoors and outdoors, and targeting caregivers and
parents with incentives to get kids active and to be active with their kids (Active
Healthy Kids Canada, 2010).
Interpreting PA data collected from various child care environments
highlights which types of environments foster PA during the early years and
which do not. Temple et al. (2009) conducted a study designed to measure the
activity levels of children aged 3- to- 5-years-old (N=65), in a home day care
setting. Interestingly, they determined that the levels of moderate - to - vigorous
PA (intensity of a brisk walk) were very low and the amount of vigorous PA in
child care was about 12.7 min/day (Temple, Naylor, Rhode & Higgins, 2009).
Finn et al. (2002) performed a similar study in which children (N=214) enrolled in
public child care centres wore activity sensors (accelerometers) which detected
mean daily activity counts. Their findings suggested a significant difference in
mean daily activity levels and the amount of time spent in moderate-vigorous PA
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between children at various child care centres (Finn et al., 2002). They identified that
individual day care centres were a strong determinant of PA levels in children and
explained 46% of the variation in activity patterns during the time spent in child care.
Furthermore, activity monitored during child care hours accounted for more than 50% of
the average daily activity (Finn et al., 2002). The authors suggested that the daily
programming for these day care centres may influence the PA levels in these children
(Finn et al., 2002), implying that the child care setting plays an important role in
promoting or inhibiting PA levels in pre-school children.
2.2.2. Screen time and sedentary behaviour during the early years
A noteworthy component of the lifestyle of children today is the abundance of
“screen activities”, such as: TVs, computers, video games, cell phones, and other
handheld devices. Screen time is the term commonly given to the amount of time spent in
front of a screen. Screen time should be regarded as an important contributing factor for
childhood obesity, because it is almost always a sedentary activity. Canada recently
established sedentary behaviour guidelines for the early years. These guidelines suggest
that for children under the age of 2 years, screen time is not recommended and for
children from 2-4 years, screen time should be limited to less than 1 hour per day.
Furthermore, these guidelines recommended that any other sedentary behaviour,
including prolonged sitting for more than 1 hour, should be limited in children under 4
years of age (Canadian Society for Exercise Physiology, 2012).
In Canada, ~27% of 2- to 3-year-old children and ~22% of 4- to 5-year-old
children are exposed to more than 2 hours of screen time per day (Active healthy Kids

12

Canada, 2010). It has been documented that PA levels in children often decline
as screen time increases (Marshall, Biddle, Gorley, Cameron & Murdey, 2004).
Anderson et al. (2008) found that obese children were significantly more likely to
have screen time >2 hours per day, to have low levels of active play and to have
both behaviours simultaneously, than children who were not (Anderson,
Economos & Must, 2008). It has been established that time spent watching
television is a significant predictor of elevated BMI in childhood (Hancox &
Poulton, 2006). Moreover, screen time has been shown to have a greater impact
on BMI than nutritional intake and PA (Hancox & Poulton, 2006). An interesting
experiment conducted by Robinson (1999) implemented a 6 month educational
intervention, in which elementary school students were encouraged to reduce
screen time. The child participants who received the intervention reported
significantly less screen time and demonstrated a decrease in BMI compared to
the participants who did not (Robinson, 1999).
There is evidence to suggest that child care environments may promote high levels
of sedentary behaviour and screen time in young children. Findings have indicated that
preschool children in the United States are inactive for more than 80% of their time spent
in child care (Pate, McIver, Dowda, Brown & Addy, 2008). Temple et al. (2009) found
that 49% of children aged 3-to-5 years in a home day care setting had greater than 60
consecutive minutes of sedentary behaviour every day. More specifically, 39% of the
children were sedentary for more than 60 consecutive minutes on one occasion during the
day, 9% on two occasions, and 2% on three occasions (Temple et al., 2009). Preliminary
data have demonstrated that type and quantity of screen time differs between child care
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settings (Motlas, 2006). A large study of over 400 child care facilities reported that
children cared for in a day care centre spent a larger amount of time on the computer than
children in home day cares. On the other hand, home day care reported more time spent
watching DVDs, videos and television. However, children in cared for in home day care
facilities spent the highest amount of time in indoor and outdoor active play time (Motlas,
2006). Another recent study from the United Stated found that 36% of centre-based and
70% of home-based day cares permitted television viewing at rates of 1.2 and 3.4 h per
day, respectively (Christakis & Garrison, 2009). Although screen time and sedentary
behaviour in Canadian child care facilities has not been thoroughly examined, American
data suggest that the child care environment does promote sedentary behaviour via screen
time; however, the relationship varies depending on the type of child care.
2.2.3. Nutrition and feeding practices during the early years
An important component for the healthy growth of children is proper nutrition and
the formation of healthy eating habits. It has been demonstrated that the first five years of
life are a critical time period for the development of eating behaviours (Savage, Fischer &
Birch, 2007). These years serve as a foundation for future eating patterns, as children
learn what, when, and how much to eat based on the transmission of attitudes and
practices surrounding food and eating (Savage et al., 2007). Growing up with low quality
and excess quantity of food can promote patterns of food intake which contribute to
excess weight gain. Experiences with food during from 0 – 5 years of age can be
subsequently linked to the child’s eating behaviours and weight status throughout life
(Savage et al., 2007).
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Studies have demonstrated the vital role parents and caregivers serve in
structuring the early experiences a child has with food (Faith, Scanlon, Birch,
Francis & Sherry, 2004; Savage et al., 2007) and clearly showed how these
experiences were linked to children’s eating behaviour and weight status (Birch,
Birch, Marlin & Kramer, 1982; Faith et al., 2004; Mischel, Shoda & Rodriguez,
1989; Patrick, Nicklas, Hughes & Morales, 2005). For example, restricting access
to certain foods, using food as a reward, rewarding consumption of healthy food
(such as vegetables), and excessive control and pressure to eat, have been
associated with poor self-regulation of energy intake, negative effects on food
preferences (i.e. affinity for “junk foods”), and lower intake of fruits and
vegetables, respectively in pre-school aged children (Birch et al., 1982; Faith et
al., 2004; Mischel et al., 1989; Patrick et al., 2005). It has also been shown that
adult modeling and encouragement to eat healthier foods is less effective in child
care settings where children receive less individual attention (Lumeng et al.,
2005).
Detailed nutritional guidelines do not exist for Canadian child care
facilities (Watkins & McCargar, 2008). The Day Nurseries Act mandates that
when a child is present during meal time, a meal must be served consisting of one
serving of each of the four food groups, and that meal plans must be posted in
advance (Day Nurseries Act, R.R.O., 1990). However, the quality of meal plans in
day care centres is significantly related to the menu planning and nutrition training
received by the centre employees. Interestingly, less than 50% of the menu
planners in Canadian child care centres have proper training (Romaine, Mann,
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Kienapple & Conrad, 2007). Little is known regarding the dietary intake patterns in
Canadian child cares centres (Wilkinson & McCargar, 2008). However, in the United
States, despite the fact that there are detailed nutrition guidelines for child care facilities,
more than 25% of day care centres do not provide the recommended number of vegetable
servings to children and moreover, french fries and baked potatoes are counted as a
vegetable serving (Fox, Reidy, Novak & Zeigler, 2006). These data suggest that if similar
trends exist in Canadian child care centres, children may not be consuming the quantity
and quality of foods necessary for healthy growth.
2.2.4. Summary
The increased prevalence of childhood overweight and obesity originates from a
complex combination of genetic and environmental factors. During the early years, lack
of physical activity, excess sedentary time, and poor nutrition are environmental variables
that have been shown to negatively impact health status in children (Anderson & Butcher,
2006; Canadian Society for Exercise Physiology, 2012; Tremblay & Willms, 2003).
Physical activity in children significantly reduces the risk of being overweight or obese
while TV watching and video game use increases the risk (Tremblay & Willms, 2003).
Furthermore, poor nutrition including eating more energy dense, high calorie foods,
eating more food away from home and eating more prepared foods have been linked to
the rise in childhood obesity (Anderson & Butcher, 2006). These lifestyle behaviours
work in combination with each other and are facilitated by the environment to which the
child is exposed. Prior to kindergarten entry a child’s behaviours are largely influenced by
the child care environment. Being that the environmental variables in a child care centre
can be manipulated by licensing and policy requirements, it is pertinent to consider how
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these environments are structured and regulated in order to appreciate their potential
impact on childhood obesity.
2.3. Child care in Canada
2.3.1. Trends in child care
The number of Canadian children enrolled in non-parent child care is
increasing. Between 1967 and 1995, the number of children in paid child care in
Canada tripled from 357,000 to 1.36 million (Kohen, Forer & Hertzman., 2006).
Recent estimates suggest that the proportion of Canadian children receiving nonparent preschool child care is over 54% (Bushnik, 2006). The increase in child
care enrolment coincides with a dramatic increase in the number of dual-income
families and the number of women in the labour force. In the last 25 years the
number of dual-income families has almost doubled, from 33% in 1967 to 61% in
1992 and in 1994, 63% of women with children were employed (Crompton &
Geran, 1995).
In addition to increased use of child care, there has also been a shift in the
type of child care arrangements most commonly used by Canadians. In 19941995, 43% of children in care were cared for outside the home with a non-relative,
likely in private home day cares (licensed or unlicensed). This rate fell to about
30% of children in 2002-2003 (Bushnik, 2006). There was also a 6% drop in
arrangements for care in the child’s home by a non-relative, such as a nanny. Care
in the child’s home by a relative almost doubled during this time period, from 8%
to 14%. However, the largest increase was seen in the usage of day care centres,
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as this rate climbed from 20% to 28% (Bushnik, 2006; see Fig. 2.1). The use of child care
centres as a means of child care is becoming more common. This suggests that licensing
agencies and policy makers now have a unique opportunity to target a larger number of
young children with health promoting initiatives and licensing regulations. With so many
of Canada’s children enrolled in child care programming it is important that the
implications and outcomes are understood fully.
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Figure 2.1. The distribution of Canadian children among types of non-parent child care
arrangements
Note. *‘Other’ care includes nursery school or preschool, before or after school programs,

or other unspecified non-parent care.
Source: Statistics Canada, Child Care in Canada (Child and Youth research Paper
Series, 2012. Reproduced and distributed with the permission of Statistics Canada.
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2.3.2. Quality of child care
The increase in child care enrolment indicates that it is important to consider the
quality of care received. It has long been understood that the quality of infant and toddler
care is important, whether it takes place in the home or in a child care setting (National
Center for Clinical Infant Programs, 1987). In a report prepared for the 1991 National
Symposium on Child Care, the authors suggested that the components of high quality
child care include: adequate staff-child ratios, adequate group sizes, caregivers with
formal schooling and specific training, and stable staffing (Friendly, Rothman & Oloman,
1991). However, this report focused primarily on the importance of the social, culture
and economic need for quality child care, and does not emphasize the effect of the quality
of care on health outcomes in children. Another report, published by the Canadian
Paediatric Society in 2008, entitled Health Implication of Children in Child Care Centres,
suggested that some of the elements that can be used to assess the quality of child care
include: quality indoor and outdoor physical and learning environments, government
policies based on evidence based research, public funding for operating costs, and skilled
and knowledgeable care givers. After conducting a review of the best quality studies to
date, it was suggested that high-quality child care centres based on the criteria mentioned,
may have a positive effect on health outcomes (Canadian Paediatric Society, 2008).
Differences in these reports may reflect differing opinions between authors or perhaps the
changing issues challenging the child care system today.
It has been suggested that due to the manner in which the Canadian child care
system has evolved, Canada does not have a true system of child care (Friendly et al.,
1991). Friendly et al. (1991) outlined that the Canadian child care system developed in a
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disorganized fashion determined by market forces, with regional inhibition and
facilitation and individual community initiatives directing development of services
(Friendly et al., 1991). Therefore, the Canadian system did not take a proactive
approach to developing a system of high quality child care services with a focus
on the elements previously described.
2.3.3. Child care in Ontario
In Ontario there are two types of licensed child care programs: day
nurseries and private home day care agencies. Both of these licenses are issued by
the Ministry of Children and Youth Services (Ministry of Education, 2008). Day
nurseries may also be known as: day cares, nursery schools, or pre-schools, and
these do not include private home day care centres. Day nurseries are centre-based
programs that can include full day child care, extended day care and before and
after school programs. Types of operators that may be given a license include:
corporations (non-profit and for-profit), municipalities, community colleges,
churches, or Bands (Ministry of Education, 2008). Licensed private home day care
agencies are child care services operating in the homes of the providers that
follow the guidelines of a licensed agency. In this form of child care, care is
provided to five children or less, under the age of ten years, in a private residence
other than the home of the parent/guardian of the child. A licensed agency must
oversee and monitor multiple home day care locations (Ministry of Education,
2008).
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It is legal for a person to provide informal child care, in his or her home, without a
licence. This may be in the form of a babysitter, nanny, friend or relative who cares for
the child in the child’s home or in the care provider’s home. This may be in the form of
paid or unpaid child care. The legal number of children allowed to receive unlicensed
care is 5, the same as that for a licensed private home day care provider. There are no
formal regulations for unlicensed child care (Ministry of Education, 2008).
2.3.4. Licensing requirements
Child care licenses are given to applicants in accordance with the Day Nurseries
Act (Day Nurseries Act, R.R.O., 1990). Licensing requirements are composed of several
categories, which contribute to the overall quality of the child care environment. The
licensing criteria are slightly different for day nurseries and private home day care
agencies. Various licensing criteria, according to the Day Nurseries Act, that are most
relevant to overweight and obesity related outcomes and risk factors are discussed below:
2.3.4.1.

Day nurseries

Staff qualifications and number/group size (Day Nurseries Act, R.R.O., 1990)
Each child care centre requires a qualified supervisor to oversee all staff and this
person must have a diploma in Early Childhood Education, or equivalent academic
qualifications with at least two years experience in Early Childhood Education. One staff
member with a diploma in Early Childhood Education or equivalent qualifications must
be hired for each of the age groups of children. The centre must comply with mandated
ratios of employees to children and maximum number of children in a group for each the
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corresponding age groups of children (see Table 2.1). This includes all time spent
outside and on the playground.
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Table 2.1
The mandated ratios of employees to children and maximum number of children for each
age group of children in Ontario day nurseries
Age of Children in Group
Ratio of
Maximum Number of
Employees to
Children in Group
Children
Under 18 months of age

3 to 10

10

18 months of age and over up to
and including 30 months of age

1 to 5

15

More than 30 months of age up to
and including 5 years of age

1 to 8

16

44 months of age or over and up to
and including 67 months of age as
of August 31 of the year

1 to 10

20

56 months of age or over and up to
and including 67 months of age as
of August 31 of the year

1 to 12

24

68 months of age or over as of
August 31 of the year and up to and
including 12 years of age

1 to 15

30

Note. Taken from (Day Nurseries Act, R.R.O., 1990)
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Buildings/accommodations and equipment (Day Nurseries Act, R.R.O.,
1990)
Each day nursery must have designated space for eating, preparation of
food, and a fenced playground. Furthermore, they must have an indoor play space
of at least 2.8 square meters of unobstructed floor space for each child, and have
separate activity play rooms for each age group. Each day nursery must have an
adequate number of toys for the licensed capacity. The toys must be age
appropriate and include sufficient numbers for rotation, and promote gross-motor
activity in the playground area. Suitable indoor and outdoor play equipment are
required for the number and developmental need of the children enrolled.
Programs operating six or more hours a day require outdoor play space equivalent
to 5.6 square meters per child, based on licensing capacity.
Nutrition (Day Nurseries Act, R.R.O., 1990)
All day nurseries must post planned menus for the current and following
week. Meals must be provided in a program that runs for 6 or more hours, or in a
program that is operated over the meal time. Each meal must consist of at least
one serving from milk and milk products, one serving from meat and alternates,
one serving from bread and cereals, and two servings from fruits and vegetables
(ranges shown in Table 2.2). When a child is in care for 6 hours or more betweenmeal snacks must be offered at times that will not interfere with a child’s appetite
for meal time. Snacks offered must compliment meal time offerings to total
recommended serving sizes for each food group (see Table 2.3).
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Table 2.2
The mandated food serving sizes of each food group to be served at meal time in Ontario
day nurseries
Food Group
Range of Serving SizeRange of Serving SizeChildren under six years of age but Children six years of age and
more than one year old
over
Milk and milk

125 to 175 millilitres

175 to 250 millilitres

30 to 60 grams

60 to 90 grams

½ to 1 slice or 50 to 125 millilitres

1 slice or 125 to 175

products
Meat and
alternates
Bread and
cereals

millilitres

Fruits and

¼ to 1 whole fruit or 80 to 125

1 whole fruit or 125

vegetables

millilitres

millilitres

Table 2.3
The mandated quantity of food, including meals and snacks that must be offered to a
child in attendance of a day nursery for over 6 consecutive hours or more
Food Group
Amounts offered each child in attendance for six hours or
more
Milk and milk products 250 to 375 millilitres
Meat and alternates

60 to 90 grams

Bread and cereals

1½ to 2½ slices or 175 to 450 millilitres

Fruits and vegetables

2 to 2½ whole fruits or 250 to 300 millilitres

Note. Table 2.2 and 2.3 taken from (Day Nurseries Act, R.R.O., 1990)
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Programming (Day Nurseries Act, R.R.O., 1990)
Varied, flexible and age appropriate programs that include quiet and active
play, individual and group activities designed to promote gross and fine motor
skills, language and cognitive skills, and social and emotional development must
be provided. Children who attend 6 or more hours a day and are over 30 months
of age must have at least 2 hours of outdoor play, weather permitting. All children
who attend for 6 or more hours a day and who are between the ages of 18 months
and 5 years must have a rest period, no longer than two hours following lunch.
2.3.4.2.

Home day care agencies

The licensing requirements for nutrition and programming in private home
day care agencies are very similar to those for day nurseries (Day Nurseries Act,
R.R.O., 1990). However, the requirements for staff qualifications, number and
group sizes, building and accommodations, and equipment differ slightly. Each
home day care agency must ensure that the home has indoor and outdoor play
material and equipment, in sufficient quantity, and suitable to meet the needs of
the children in the private home day care. The premises of the home day care,
including the outdoor play space, must be in compliance with all municipal bylaws. The number of children receiving care must not exceed 5 children,
excluding the providers own children. However, the number of children under 5
years of age in the provider’s home, including the provider’s own, may not exceed
a total of 5 children (Day Nurseries Act, R.R.O., 1990).
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2.3.5. Limitations of Ontario child care licensing regulations
The Day Nurseries Act mandates standards for many lifestyle variables that
impact the health of the children in care (Day Nurseries Act, R.R.O., 1990). However,
many of the regulations that impact lifestyle variables are vague and insufficient. These
regulations have not been updated as our understanding of obesity development during
the early years has improved. Furthermore, similar legislation in elementary schools has
evolved to meet the needs of children today. In light of the obesity epidemic, the
government has instituted a Healthy Schools initiative that mandated changes in Ontario
elementary schools to help combat obesity. Similar initiatives have not occurred in child
care licensing regulations (Education Act, R.S.O., 1990). For example, in 2005, quality
daily physical activity (QDPA) was integrated into the Ontario elementary school
curriculum (Ministry of Education and Training, 2005). It requires that all children must
participate in a minimum of 20 minutes of moderate to vigorous PA daily, during school
instructional time (Education Act, R.S.O., 2008). Additionally, as part of the Education
Act, in 2008, school nutrition standards were updated. It is now mandated that in Ontario
schools no candy, energy drinks and fried foods may be sold and 80 per cent of the items
available to students must include products with the highest levels of essential nutrients
and lowest amounts of fat, sugar and sodium (Education Act, R.S.O., 1990) . These
changes in education policy are not reflected in child care policy. Ontario child care
licensing criterion related to PA merely dictates that children over 2.5 years of age (30
months) must spend 2 hours outside, if in attendance for 6 or more hours (Day Nurseries
Act, R.R.O., 1990). The quantity or intensity of PA is not specified. The child care
licensing criteria related to nutrition simply indicates the food groups and serving sizes
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that must be offered, and are vague in comparison to the detailed requirements for
foods provided in schools. Considering that licensed child care facilities provide
all meals and snacks for the majority of children in attendance, the regulations
seem to be insufficient. The preschool years have been cited as a critical period of
growth and the formation of healthy lifestyle habits (Reilly, Armstrong, Dorosty,
Emmett, Ness, Rogers & Sherriff, 2005), therefore it is reasonable to expect that
child care facilities would model the daily routine and lifestyle habits that are
necessary for the healthy growth of children. Yet licensing regulations do not
reflect the importance of this period of development. Licensing criteria have the
ability to play a preventative role in the obesity epidemic; interestingly, the
opposite may be true.
2.4. The relationship between child care and overweight and obesity
Scientists have observed a positive relationship between preschool child
care attendance and childhood overweight and obesity rates. Lumeng et al. (2005)
observed that children (N=1244) who attended limited (≤15h/week) centre-based
child care had a decreased prevalence of overweight and obesity at 6-12 years of
age compared to children who attended full time child care (Lumeng et al., 2005).
Maher et al. (2008) reported that obese children (N=15691) at kindergarten entry
were significantly more likely than non-obese children to have been in family,
friend and neighbour care or the Head Start program (an American child care
initiative) and were less likely to have been in parent care during preschool years
(Maher et al., 2008). These findings were subsequently supported by McGrady et
al. (2010), who determined that children (N=2414) attending the Head Start
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program were at risk of being overweight and obese at kindergarten entry independent of
many variables, including socioeconomic status (McGrady et al., 2010). While these
findings are significant, the positive association between child care and childhood obesity
has only been demonstrated in the United States.
As addressed previously, child care systems around the world evolve differently
and have distinct licensing regulations. Therefore, the American and Canadian child care
systems are not necessarily representative of each other. The magnitude and direction of
the association between Canadian child care and childhood obesity has not yet been
established. van Zandvoort et al. (2010) found that barriers to PA are prevalent in
London, Ontario day care facilities (van Zandvoort et al., 2010). This is concerning as
Finn et al. (2002) demonstrated that day care quality is the highest individual predictor of
PA levels in preschool aged children (Finn et al., 2002). The barriers to PA that exist in
local day care centres may contribute to obesity development and give way to a similar
positive relationship between child care and obesity, as seen in the United States.
2.5. Other determinants of obesity
2.5.1. Obesigenic families
Obesigenic families can be identified based on mothers’ and fathers’ dietary and
activity patterns. These variables can be used to predict children’s risk of obesity
(Davison & Birch, 2002). Mothers and fathers who report high levels of dietary intake
and low levels of physical activity have children with significantly higher BMI (Davison
& Birch, 2002). Furthermore, daughters in obesigenic families have higher skin-fold
thickness values, a measurement indicative of body fatness, and show significantly
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greater increases in these measurements from age 5 to 7, than girls from nonobesigenic families (Davison & Birch, 2002). This suggests that young girls are at
particular risk for obesity when exposed to obesigenic environments. Severe long
term implications also exist, in that, parental obesity more than doubles the risk of
adult obesity among both obese and non-obese children less than 10 years of age
(Whitaker, Wright, Pepe, Seidel & Dietz, 1997). It is increasingly evident to
scientists that growing-up in an obesigenic environment during infancy and
childhood is a strong risk factor for obesity and a driving force of the obesity
epidemic (Ritchie, Welk, Styne, Gerstein & Crawford, 2005). Along with family
influences, the child care setting may also contribute to the exposure of risk
factors for obesity, as many children spend a significant amount of time in child
care (Bushnik, 2006).
2.5.2. Socioeconomic status and parent education
Tremblay and Willms (2003) identified that childhood obesity and
overweight are both strongly related to socioeconomic status (SES). In analysing
the Canadian 1994 National Longitudinal Survey of Children and Youth
(NLSYC) data, they discovered that a lower proportion of children from families
in the lowest SES quartile were involved in organized and unorganized sports, and
a higher proportion of these children had high screen time values (3-5 h/day;
Tremblay & Willms, 2003). This is the first study to examine the relationship
between physical activity, sedentary behaviour and overweight and obesity, while
controlling for SES, in a representative Canadian sample. Similarly, data from the
2007-2009 Canada Fitness and Lifestyle Research Institute CAN PLAY study
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found that children from lower-income households accumulated fewer steps per day.
Likewise, children from households where the parents’ highest level of education was
high school or lower, accumulated fewer steps, than children whose parents had
completed college or university (Canadian Fitness and Lifestyle Research Institute, 2009).
There is also evidence of food insecurity due to SES in Canada. Higher
socioeconomic groups tend to have a healthier diet, characterized by greater consumption
of fruits, vegetables, lower-fat milk, and less consumption of fats (Power, 2005). Thus, an
association between low SES, low activity levels in children and poor diet suggests that
children of low SES may have higher risk of overweight and obesity.
2.5.3. Pregnancy and post-partum variables
The pregnancy and post-partum periods are a critical time for obesity prevention
in the offspring. The thrifty phenotype hypothesis or “Barker’s hypothesis”, suggests that
fetal adaptations to a hostile intrauterine environment can alter gene expression and
metabolism in post-natal life that may create long term health consequences for the
offspring (Barker, 1997). A hostile intrauterine environment can be related to maternal
lifestyle. Excess gestational weight gain, poor diet, and inadequate exercise levels, are
lifestyle components that have been associated with infant birth weight extremes and
subsequent chronic health conditions in the offspring (Catalano, Thomas, Huston-Presley
& Amini, 2003b; Hales & Barker, 2001; Hales, Barker, Clark, Cox, Fall, Osmond &
Whitaker, 1991; Oken, Tavares, Kleinman, Rich-Edwards & Gillman, 2007).
Infant birth weight of both extremes is a risk factor for obesity and related
diseases later in life (Catalano et al., 2003b; Hales et al., 1991). The metabolic
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adaptations developed in utero in babies born small for gestational age (SGA;
˂2500g) and macrocosmic (≥4000g) can cause post-natal health complications
(Frederick, Williams, Sales, Martin & Killien, 2008; Hales & Barker, 2001). This
hypothesis was first proposed for maternal and fetal undernourishment during
times of famine; however, it has been adapted to fit the increasing rates of obesity
and changes in maternal diet (Hales & Barker, 2001).
An intrauterine environment of nutrient excess caused by poor maternal
diet (excess macronutrient consumption) and/or lack of physical activity will
cause the fetus to adapt by up-regulating insulin secretion, a hormone essential for
regulating carbohydrate and fat metabolism and storage (Gicquel, El-Osta &
LeBouc, 2008). This increased anabolic stimulus will cause increased growth, and
result in an infant born with macrosomia (Frederick et al., 2008). Macrosomia
often leads to obesity and type II diabetes later in life (Catalano, Kirkwan,
Haugel-de Mouzon & King, 2003a).
Alternatively, low birth weight is also a risk factor for obesity and long
term disease (Hales et al., 1991). In a nutrient deprived intrauterine environment,
as a result of maternal malnutrition, the fetus will lower its metabolic rate by
reducing beta cell (insulin producing cells of the pancreas) mass and insulin
release (Barker, 1997). This causes a subsequent decrease in muscle, organ and
adipose tissue deposition, often resulting in an infant born SGA (Desai & Hales,
1997; Frederick et al., 2008). Furthermore, the infant is born with a metabolism
programmed to compensate for an environment of limited nutrient availability by
storing and conserving all available nutrients. As a result of this, rapid post-natal
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catch-up growth occurs because of infant overfeeding. These offspring are prone to
metabolic disorders such as obesity (characterized by high central adiposity), insulin
resistance, type 2 diabetes, and cardiovascular disease (Ong, Marion, Emmet, Preece &
Dungar et al., 2000).
An unhealthy uterine environment is determined by a variety of pregnancy
lifestyle factors. The exact contribution of diet and physical activity to lifestyle
adaptations during pregnancy is complex, and varies between individuals. However,
evidence also suggests that the weight status of the mother immediately prior to
pregnancy, independently influences birth weight regardless of lifestyle during pregnancy
(Frederick et al., 2008). High maternal pre-pregnancy BMI is positively associated with
infant birth weight (Doherty, Magann, Francis, Morrison & Newnham, 2006). This
relationship persists into childhood, as pre-pregnancy BMI is associated with adiposity in
7-year-old children (Vohr, McGarvey & Tucker, 1999).
Maternal health and lifestyle during the reproductive years, and the pregnancy and
post-partum periods, are critical for the healthy development of a child. If conditions are
optimal, risk of obesity in the offspring will be reduced (Reilly et al., 2005). However,
excess gestational weight gain and high maternal pre-pregnancy BMI, put the offspring at
risk for obesity and related metabolic dysfunction (Barker, 1997; Frederick et al., 2008).

2.6. Health implications, prevention and treatment of childhood overweight and
obesity
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2.6.1. BMI trajectory
Although the data have provided mixed results when examining the
relationship between childhood overweight and obesity and subsequent adult
overweight (BMI ≥25 kg/m2) and obesity (BMI ≥30kg/m2), a comprehensive
review by Goran (2001) suggested that data from a number of studies conducted
from 1990-1999 provided strong evidence towards this trend. Their review also
described an accumulation of cardiovascular risk factors from childhood to
adulthood (Goran, 2001). A common finding among studies investigating BMI
trajectory was that the risk of obesity during adulthood was significantly elevated
with the increased age that childhood obesity began or remained present (Guo,
Wu, Chumela & Roche, 2002; Whitaker et al., 1997).
Although there is a stronger link between obesity in older children
resulting in adult obesity (Whitaker et al., 1997), studies have also demonstrated
that young obese children (ages 2–5 years) are more likely to remain overweight
throughout school years (Skelton, Cook, Auinger, Klein & Barlow, 2009).
Therefore, these young children are at greater risk for remaining overweight as
adults (Guo et al., 2002). Furthermore, Balistreri and Van Hook (2010)
demonstrated that children’s weight trajectories between kindergarten and grade
five are largely explained by the child’s weight in kindergarten (Balistreri & Van
Hook, 2011). In addition, Freedman et al. (2001) found that if overweight begins
before eight years of age, obesity in adulthood is more likely to be severe
(Freedman, Kahn, Dietz, Srinivasan & Brenson, 2001).
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2.6.2. Co-morbidities
An in depth literature review has found that several long-term prospective studies
have verified 8 diseases associated with obesity: coronary artery disease, stroke,
hypertension, colon cancer, postmenopausal breast cancer, type 2 diabetes, gall bladder
disease, and osteoarthritis (Wilkinson & McCargar, 2008). Until recently, clinical disease
caused by obesity was very rare in children. However, diseases such as metabolic
syndrome and type 2 diabetes, as a result of obesity, are becoming more common in
children (Lobstein, Baur & Ua, 2004).
The authors of The Bogalusa Heart Study collected data regarding the relationship
between obese status and cardiovascular disease (CVD) risk factors from 9167 schoolaged children (Freedman et al., 2001; Freedman, Kahn, Mei, Grummer-Strawn, Dietz,
Srinivasan & Berenson, 2007). In analysing these data, Freedman et al. (1999) found that
obese school children were more likely to show elevated levels of CVD risk factors
including: elevated levels of total cholesterol, high diastolic and systolic blood pressure,
low high-density lipoprotein cholesterol serum concentrations, high low-density
lipoprotein cholesterol, triglyceride, and fasting insulin serum concentrations.
Furthermore, of overweight 5 to 10 year-olds, 61% had one or more of the risk factors
and of the children who had 3 or more risk factors, 74% were classified as obese. The
results of this study indicated that overweight and obese school-aged children are at a
substantially increased risk for adverse levels of several CVD risk factors (Freedman,
Dietz, Srinivasan & Breneson, 1999).
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Moreover, severely obese children (≥99th percentile for age and sex) face
significantly greater health risks compared to overweight and obese children
(Skelton et al., 2009). Children in this extreme BMI range have significantly
greater CVD risk factors, such as higher WC, insulin resistance (evidenced by
elevated fasting insulin), high blood pressure, and lower high-density lipoprotein
cholesterol, than children in the 95th percentile. When the adult criteria for
metabolic syndrome (fasting blood glucose ≥5.5 mmol/L) were applied, 33% of
the children with a BMI in the ≥99th percentile were classified as having
metabolic syndrome (Skelton et al., 2009). The physical manifestation of various
disease states in overweight and obese children suggests that prevention and
treatment are necessary.
2.6.3. Prevention and treatment of childhood obesity
It is reasonable to assume that the child care environment, including the attitudes
and behaviours of the care givers, will affect the lifestyle patterns of children
(Wilkinson & McCargar, 2008). Although obesity intervention research for
preschoolers is in the early stages of development, there is potential for success
because many modifiable elements of the child care environment are related to
overweight and obesity in this age group (Kuhl, Clifford & Stark, 2012). A systematic
review of psychological and behavioural literature in a preschool (2-5 years) sample,
suggested that diet (feeding behaviours) and lifestyle (PA, sedentary activity, sleep,
and screen time) in the child care and home settings impact the development of
healthy eating and activity patterns that will continue throughout life (Kuhl et al.,
2012). Findings suggested that the following are elements of an effective weight
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management intervention for preschoolers: limiting screen use, decreasing consumption
of high-calorie/high-fat foods and beverages, increasing vigorous physical activity,
increasing sleep, and modifying parent or caregiver feeding approaches to be consistent
with elements of both authoritarian and authoritative feeding styles (Kuhl et al., 2012).
Licensing regulations do not reflect the elements of effective weight management for
children, thus child care has been cited as an “untapped” setting for obesity prevention
(Kaphingst & Story, 2009).
2.7. Summary
Considering the increases in both childhood overweight and obesity rates (Tremblay
& Willms, 2000) and child care enrolment (Bushnik, 2006), the relationship between
child care environments and childhood obesity must be clarified. In countries such as the
United States, child care involvement has been shown to increase risk for overweight and
obesity in children (Lumeng et al., 2005; Maher et al., 2008; McGrady et al., 2010). This
relationship has not been established in Canada. Once a clear relationship has been
determined, informed policy changes can be made in order to ensure that child care
environments do not add to the increasing rates of overweight and obesity, but
alternatively foster healthy lifestyle development in the youngest generation of Canadian
children.

38

3. CHAPTER 3: METHODOLGOY
3.1. Ethics approval
The present study was approved by The University of Western Ontario Research
Ethics Board for Non-Medical Research Involving Human Subjects (Appendix C) and
Thames Valley District School Board (TVDSB) Research and Assessment Services
department. All participants obtained parental or guardian consent prior to participating
in the study (Appendix F).
3.2. Randomization
Elementary schools, in London, Ontario were randomly selected from a list of all
TVDSB schools. All schools located outside of the city of London boarders were
removed. To create a randomly generated sample, schools were put in alphabetical order
and every third school was selected, from the beginning to the end of the list. This
produced a list of 22 TVDSB elementary schools. Five schools were removed from the
list because they had already been selected for another study involving the kindergarten
class or they had a particular issue, such that officials at the school board thought it wise
to remove the school. Seventeen school principals were contacted and invited to
participate in the study, 2 declined to participate, citing scheduling issues, 15 schools
were included in the present study.
3.3. Participants
All of the participants were enrolled in Junior or Senior Kindergarten at a TVDSB
school with informed written consent from a parent or guardian and gave verbal consent
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to the researchers. Exclusion criteria included circumstances in which a child could not be
measured effectively, or if the child was unwilling to be measured.
The minimum sample size needed for this pilot study was calculated using
SigmaStat 3.5, Systat Software proportions sample size calculator. The necessary sample
size needed to detect a difference with an alpha level set at α=0.05, and power set at
β=0.8, was determined to be 349 participants.
3.4. Procedure
Principals at randomly selected schools were contacted with a standardized email
(Appendix D). Kindergarten teachers from schools that indicated an interest in
participating were contacted by a researcher to discuss details of the study. Students in
these classes were then given a package, containing: a letter of information, consent form
and a questionnaire, to take home to their parent or guardian (Appendix E, F, G). Students
who returned parent/guardian consent and the questionnaire were measured twice during
a classroom visit by two graduate student researchers (JM and MP), within the first 3
months of the school year (September – November, 2011).
Teachers allowed the researchers to give students a short lesson (Appendix H)
explaining the purpose and the protocol of the study. The goal of the lesson was to clearly
demonstrate the procedures of the measurements being collected. Immediately prior to the
measurement process, participants were asked to give consent to have their measurements
taken. This was done by giving participants the option to select between a smiling face
(yes;) or a sad face (no;) presented to them on a piece of paper.
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All measurements were collected by JM and MP who were trained in standardized
measurement protocol. Measurements were taken in a discrete and private area (i.e., in
the back of the classroom behind a partition) so that any discomfort experienced by the
child would be minimized. All efforts were taken by the researchers to minimize any
disruption of the normal classroom routine.
Height was measured to the nearest millimetre using a wall mounted standard
measuring tape. Weight was measured to the nearest 0.1 kg, using a Salter© electronic
scale, model number, 9041SV3R (HoMedics Group Limited, Oak Brook, IL).
Participants were weighed wearing light clothing and no footwear. These measurements
were used to calculate body mass index (BMI; kg/m2).
Waist circumference (WC) was measured using an anthropometric measuring
tape, Myotape® tape measure (AccuFitness LLC, Greenwood Village, CO) at the midpoint between the ileum and the inferior crest of the last rib in accordance with WHO
(World Health Organization, 1995). All girth measurements were performed twice, and
the mean was used for analyses. This procedure is consistent with that used by Taylor et
al. (2000), however, they took measurements over light clothing (Taylor, Jones, Williams,
Goulding, 2000). McCarthy et al. (2003) found a small effect of clothing with a
correlation of 0.944 between measurements over light clothing and directly on the skin,
with a mean difference of 0.4cm. Therefore, direct skin measurement was used in the
current study.
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3.5. Instruments
Relevant data regarding child and family characteristics and child care status of
the participants were collected using a questionnaire completed by the participant’s parent
or guardian (see Appendix G). This questionnaire was developed using the Offord Centre
for Child Studies at McMaster University, Kindergarten Parent Survey 2008 (Offord
Centre for Child Studies, 2008) as a guide. The type and amount of child care received
prior to kindergarten entry was collected as categorical data. Six types of child care
(parent/guardian care, care in a day care centre, care in a home day care, care in own
home by a non-relative, care in own home by a relative, and care in relative’s home by a
relative) and three groupings of exposure quantities (1-20, 21-40, and >40 h/week). Child
and family characteristics were also collected. Information regarding potential
confounding factors, including: annual household income, child’s birth weight, and
maternal pre-pregnancy BMI, were obtained through the questionnaire. A total of 938
questionnaires were distributed to TVDSB kindergarten students attending randomly
selected elementary schools.
3.6. Outcome measurements
To assess the relationship between child care status and health outcomes at
kindergarten, anthropometric measurements were analysed, including: height (cm),
weight (kg) and WC (cm).
Body mass index was used as a measure of adiposity and to assess overweight and
obese status. Height and weight measurements were used to calculate the child’s BMI,
weight (kg) ÷ height (m) 2.
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Waist circumference was used as a measurement of central adiposity and to assess
high central adiposity status. Taylor et al. (2000) found that WC performed better than
waist to hip ratio (WHR) in identifying high trunk fat mass in children of both sexes,
using dual-energy X-ray absorptiometry (DEXA) scan as the gold standard for measuring
this variable. Correlations(r=0.92, P<0.0001) between trunk fat (kg) determined by
DEXA and WC were high, in both girls and boys (Taylor et al., 2000).
3.7. Reliability
In order to ensure that measurements were reliable, two reliability tests were
completed prior to data collection. Each of the researchers measured the height (cm) and
WC (cm) of six volunteers (3 boys and 3 girls) on two separate occasions, one day apart,
at the same time of day, and in a random order. Inter-rater reliability or concordance was
tested to determine the degree of agreement between the two researchers. The strength of
agreement between researchers for height measurement was considered good (k
0.71±0.86; CI 0.55-0.88) and for WC measurements was considered very good (k
0.83±0.07; CI 0.70-0.95). Intra-rater or test-retest reliability was tested to determine the
degree of agreement among multiple repetitions of a measurement performed by each
individual researcher. The intra-rater agreement for JM was considered very good for
height and (k 0.99, CI 0.89-0.99) and good for WC (k 0.72, CI 0.60-0.87) and for MP was
good for height (k 0.64, CI 0.46-0.81) and WC (k 0.71, CI 0.61-0.82).
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3.8. Data analyses
Body mass index was assessed dichotomously, as below or equal to and above
the 85th percentile according to the WHO growth charts for age and gender (Appendcies
A & B), to identify overweight and obese status for the risk analysis. Waist circumference
values were categorized dichotomously, as below or equal to and above the 80th
percentile for age and gender, as normal or high trunk fat mass, respectively, for the risk
analysis. This cut point was suggested by Taylor et al. (2000; N=580), who found that
using the 80th percentile for age and gender, correctly identified 89% of girls and 87% of
boys with high trunk fat mass. In both boys and girls, the point closest to 1 on the receiver
operating curve was denoted by a WC cut off at or above the 80th percentile for age and
gender (Taylor, 2000). This cut point resulted in high sensitivity and specificity for both
boys and girls. Therefore, in the present study, WC values equal to or above the 80th
percentile were classified as high trunk fat mass or central adiposity.
All comparisons made involving child care data were from the interval of 2 years
of age to kindergarten entry. Child care data used in the analysis were stratified into three
exposure groups: parent care (PC), any non-parent care ≥1h/week (NPC) and full-time
non-parent care >20h/week (FNPC; subset derived from the NPC group). The NPC and
FNPC groups included exposure to all forms of non-parent care, including: day care
centre, home day care facility, care in the child’s home by a non-parent or relative, and
care in a relative’s home.
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3.9. Statistical analyses
3.9.1. Participant characteristics and child care exposure
Participant characteristics were compared between boys and girls. Continuous
data (i.e. height, mass, BMI, etc.) were compared using a student’s t-test. Data were
presented as mean ± standard deviation (SD). Categorical data (growth percentile
category, annual family income, previous child care exposure, etc.) were compared using
a chi-square test. Statistical significance was set at p≤0.05.
3.9.2. Risk analysis
Proportions (calculated by dividing the prevalence of the outcome by the sample
size of the total group) of overweight and obese status and high central adiposity status, in
the NPC and FNPC groups were individually compared to the same proportions in the PC
group. Risk was assessed by inserting the proportions of both groups being compared into
an odds ratio calculator. MedCalc®, version 12.2.1.0, MedCalc Software bvba, was used
to calculate odds ratios, 95% confidence intervals, z statistics and p-values for all
proportional comparisons. Comparisons for overweight and obesity and high central
adiposity were completed separately. Statistical significance was set at p≤0.05.
3.9.3. Comparisons of group means
All analyses of group means were completed using SigmaStat 3.5, Systat
Software, Inc. SigmaStat Executable. For all mean comparisons of BMI and WC between
PC and NPC or FNPC groups, a one way analysis of variance (ANOVA) was performed
for all participants and also performed stratified by sex. In addition, ANOVAs were

45

performed to compare the secondary analyses of types of non-parent care and exposure
quantities of non-parent care. These analyses were also performed for the total sample
and separately for both boys and girls. Pairwise significant differences were assessed
using Tukey’s range test. Statistical significance was set as p≤0.05. Data was presented as
mean ± SD.
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4. CHAPTER 4: RESULTS
4.1. Participant characteristics and previous child care exposure
A total of 218 participants responded to the survey distributed, a response rate of
23%. Of the survey respondents, 201 participants were included. Seventeen participants
were excluded due to missing information or inability to attend the measurement sessions;
no children declined to participate. The sample included 106 boys and 95 girls. The
average age of the participants was ~4 years and 7 months, with ages ranging from ~3
years and 5 months to ~5 years and 8 months. All participants were enrolled in junior or
senior kindergarten at a TVDSB elementary school. Descriptive characteristics, for the
total sample and stratified by sex, are provided in Tables 4.1 and 4.2.
There was no significant difference between the prevalence of overweight and
obesity between boys (~31%) and girls (~19%; p=0.09; see Table 4.1). However, boys
had significantly greater total body mass by ~1.5 kg, height by ~1.6 cm, mean body mass
index (BMI) by ~0.7 kg/m2, and mean waist circumference (WC) by ~2 cm (p≤0.03; see
Table 4.1) than girls, at kindergarten entry. The boys also had higher mean birth weight
by ~0.1 kg, and mothers with higher BMI scores by ~2.1 kg/m2, pre-pregnancy BMI
scores by ~1.5 kg/m2, and gestational weight gain by ~2.2 kg (p≤0.04; see Table 4.2).

53.9±6.2

44.5

13.2

97.3

33.6

62 (31)

13 (7)
138 (69)
23 (11)
27 (13)

n (%)

54.9±7.6*

16.5±3.0*

44.5

13.2

97.3

33.6

Boys (n =106)
Mean±SD
Min.
Max.
56.7±6.7
43.0
70.0
19.8±12.8*
12.8
51.3
109.2±5.9*
96.5
123.5

38 (36)

10 (10)
63 (59)
16 (15)
17 (16)

n (%)

52.9±4.1

15.8±1.6

45.5

13.2

Girls (n =95)
Mean±SD
Min.
57.7±6.6
47.0
18.3±3.0
13.8
107.6±5.4
98.0

73.3

21.6

Max.
70.0
29.8
121.8

24 (25)

3 (3)
75 (79)
7 (7)
10 (11)

n (%)

= sample size. ¹According to the World Health Organization BMI-for-age-and-sex growth standard chart (see appendix A & B).

ss index; WC= waist circumference; mo= months; kg= kilograms; m= meters; cm= centimeters; SD = standard deviation; min= minimum value;

n girls (p ≤0.05)

eight)

16.1±2.5

Toal Sample (N =201)
Mean±SD
Min.
Max.
57.2±6.7
43.0
70.0
19.1±4.2
12.8
51.3
108.4±5.7
96.5
123.5

Participants
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14 (13)
41 (39)
28 (26)
41 (39)

23 (11)
93 (46)
57 (28)
93 (46)

27.5±5.5
25.5±5.2*
24.6±4.8*
16.8±8.1*
3.4±0.6*
51.6±4.0

3 (3)
25 (24)
41 (39)
28 (26)

9 (5)
38 (19)
75 (37)
61 (30)
27.4±4.7
24.5±4.6
23.9±4.6
15.8±7.3
3.4±0.7
51.0±4.4

Boys (n =106)
Mean±SD
n (%)

Total Sample (N =201)
Mean±SD
n (%)

52 (55)
29 (31)
52 (55)

9 (10)

6 (5)
13 (14)
34 (36)
33 (35)

N or n = sample size. ¹Total combined annual household income.

27.3±3.7
23.4±3.7
23.1±4.2
14.6±6.2
3.3±0.7
50.4±4.7

Girls (n =95)
Mean±SD
n (%)

Abbreviations: BMI= body mass index; kg= kilograms; m= meters; cm= centimeters; SD = standard deviation; wks= weeks; mo= months;

Note. * significantly greater than girls (p ≤0.05)

Variable
Family Income ($/year)¹
≤17,000
17,001-50,000
50,001-100,000
>100,000
Paternal BMI (kg/m²)
Maternal BMI (kg/m²)
Maternal Pre-Pregnancy BMI (kg/m²)
Maternal Pregnancy Weight Gain (kg)
Child Birth Weight (kg)
Child Birth Length (cm)
Child Pre-Term Birth (<37 wks gestation)
Exclusive Breast feeding
>3mo-6mo
>6mo-1yr
Introduction of Solids (<6 mo)

Child and Family Characteristics

Table 4.2
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Previous child care participation of the children in the present study varied based
on age. From birth to 6 months of age ~98% of participants were cared for by a parent,
and between the age of 6 months and 1 year this proportion was ~93% (see Fig.4.1).
From 1 year to 2 years of age ~47% of children were cared for by a parent, and from 2
years of age until kindergarten entry ~44% were cared for by a parent (see Fig 4.1). Fig.
4.2 shows the distribution of children among various types of non-parent care for each
age category.
All child care data used in the analyses were from the interval of 2 years of age to
kindergarten entry. Child care data were stratified into three exposure groups: parent care
(PC; n=89), any non-parent care ≥1h/week (NPC; n=112) and full-time non-parent care
>20h/week (FNPC; subset derived from the NPC group; n=87). There were no sex
differences between the types and quantities of care received during this time (p≥0.26).
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100

Parent Care
Non-parent Care

Proportion (%)

80

60

40

20

0
Birth - 6 months

6 months - 1 year

1 year- 2 years

2 yearskindergarten entry

Figure. 4.1.Distribution of children between parent care and non-parent care from birth to
kindergarten entry. Each value is presented as proportion (%) of children from the entire
sample.
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Day care
Home day care
Relative care
Care in own home
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5
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6 months - 1 year
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2 years kindergarten entry

Figure. 4.2. Distribution of children among types of non-parent care from birth to
kindergarten entry. Each value is presented as proportion (%) of children from the total
sample.
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4.2. Risk analysis: Previous child care exposure and risk of adiposity
Table 4.3 provides the prevalence and risk (OR) of overweight and obese status
children at kindergarten entry according to previous child care exposure. There was no
significant relationship between overweight and obese status and type of child care, for
the total sample and when stratified by sex (p>0.21; see Table 4.3).
Table 4.4 provides the prevalence and risk (OR) of high central adiposity children
at kindergarten entry according to previous child care exposure. There was no significant
relationship between high central adiposity and type of child care, for the total sample and
when stratified by sex (p>0.10; see Table 4.4).
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Table 4.3
Risk and prevalence of overweight and obese status relating to child care
n (%)
Child Care
OR (95% CI)
p
Total Sample
PC (n=89)
NPC (n=112)
FNPC (n=87)
Stratified by sex
Boys
PC (n=48)
NPC (n=58)
FNPC (n=41)
Girls
PC (n=41)
NPC (n=54)
FNPC (n=46)

20 (23)
30 (27)
22 (25)

−
1.26 (0.66-2.42)
1.17 (0.58-2.34)

0.48
0.66

15 (31)
18 (31)
12 (29)

−
0.99 (0.44-2.26)
0.67 (0.27-1.65)

0.98
0.34

5 (12)
12 (22)
10 (22)

−
2.06 (0.66-6.40)
2.00 (0.62-6.44)

0.21
0.25

Note. The prevalence of overweight and obese status participants is presented as an
absolute value (n) and as a percentage (%) for each care group. Each OR is a parameter
of the comparison between the prevalence of overweight and obese participants in the PC
group and the NPC group or the FNPC group. Abbreviations: PC= parent care; NPC=
non-parent care (≥1 hour/week); FNPC= full-time non-parent care (>20hours/week; NPC
sub-set); n= sample size; OR= odds ratio; CI= confidence interval.
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Table 4.4
Risk and prevalance of high central adiposity relating to child care
n (%)
Child Care
OR (95% CI)
p
Total Sample
PC (n=89)
NPC (n=112)
FNPC (n=87)
Stratified by sex
Boys
PC (n=48)
NPC (n=58)
FNPC (n=41)
Girls
PC (n=41)
NPC (n=54)
FNPC (n=46)

22 (25)
40 (36)
27 (31)

−
1.70 (0.91-3.14)
1.82 (0.95-3.50)

0.10
0.71

15 (31)
23 (40)
13 (32)

−
1.44 (0.65-3.34)
0.99 (0.40-2.41)

0.40
0.98

7 (17)
17 (32)
14 (30)

−
2.23 (0.82-6.04)
2.13(0.76-5.94)

0.11
0.15

Note. The prevalence of high central adiposity status participants is presented as an
absolute value (n) and a percentage (%) for each care group. Each OR is a parameter of
the comparison between the prevalence of high central adiposity participants in the PC
group and the NPC group or the FNPC group. Abbreviations: PC= parent care; NPC=
non-parent care (≥1 hour/week); FNPC= full-time non-parent care (>20hours/week;
(NPC; sub-set); n= sample size; OR= odds ratio; CI= confidence interval.
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4.3. BMI and WC values in previous child care exposure groups
There was no statistical difference between mean BMI in the PC (16.0±2.6 kg/m2)
and NPC (16.3±2.4 kg/m2; p=0.3) groups or PC and FNPC (16.2±2.2 kg/m2; p=0.5)
groups. However, a significant sex difference was found. Girls in the PC (15.3±1.6
kg/m2) group had significantly lower mean BMI scores than girls in the NPC (16.1±1.6
kg/m2; p=0.02) and in the FNPC (16.1± 1.5 kg/m2; p=0.03) groups (see Fig. 4.3). The
mean BMI values for boys were not statistically different between PC (15.3±1.6 kg/m2)
and NPC (15.5±3.0 kg/m2; p=0.9), or PC and FNPC (16.4±2.4 kg/m2; p=0.9) groups (see
Fig. 4.3).

20

PC
NPC
FNPC

BMI (kg/m2)

* *

15

10
0

All

Boys

Girls

Figure. 4.3. Body mass index (BMI) (kg/m2) of kindergarten children previously exposed
to non-parent care or parent care. Values are shown for the total sample (All), and the
sample stratified by sex. Each value is mean±SD. * Significantly higher than the parent
care group (p≤0.05). Abbreviations: h= hours; kg= kilograms; m= meters.
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There was no statistical difference in mean WC values between the PC (53.1±6.2
cm) and NPC (54.6± 6.2 cm; p=0.08) groups or between the PC and FNPC (54.1 ±7.1
cm; p=0.09) groups. However, a sex difference was found, in that girls in the PC
(51.7±4.1 cm) group had significantly lower mean WC scores than girls in both NPC
(53.7±3.9 cm; p=0.02) and FNPC (53.8±4.1 cm; p=0.02) groups (see Fig.4.4). There was
no statistical difference in mean WC between boys in the PC (54.2±7.43 cm) and NPC
(55.4±7.67 cm; p=0.4) groups or between PC and FNPC (54.4±7.1 cm; p=0.9) groups
(see Fig. 4.4).

Waist circumference (cm)

PC
NPC
FNPC

* *

60

40

0

All

Boys

Girls

Figure. 4.4.Waist circumference (cm) of kindergarten children previously exposed to
non-parent care or parent care. Values are shown for the total sample (All), and the
sample stratified by sex (Girls and Boys). Each value is mean±SD. * Significantly greater
than the parent care group (p≤0.05). Abbreviations: h= hours; kg= kilograms; m= meters.
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4.4. BMI and WC values in previous child care exposure sub-groups
The mean BMI values for children cared for in a day care centre (16.4±2.5 kg/m2),
a home day care facility (15.8 ±1.5kg/m2), and other types of care (17.0±3.5kg/m2) were
not statistically different from the mean BMI scores of children cared for by a parent
(16.0±2.5kg/m2; p≥0.1; see Fig. 4.5).

BMI (kg/m2)

20

15

10
0

Parent care
(n=89)

Day care centre Home day care
(n=58)
(n=38)

Other
(n=16)

Figure. 4.5. Body mass index (BMI) (kg/m2) of kindergarten children previously exposed
to parent care or various types of non-parent care. Each value is mean±SD. Other care
includes: care in the home by a non-relative, care in the home by a relative, and care in a
relative’s home. Abbreviations: kg= kilograms; m= meters; n= sample size.
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The mean WC for children cared for by a parent (53.1±6.24cm) was significantly
lower than those cared for in a day care centre (54.5±6.3 cm; p=0.03) and in other care
(56.0 ±8.5cm; p=0.03), but not lower than children cared for in a home day care facility
(54.1cm±4.9; p=0.1; see Fig. 4.6).

*
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Waist circumference (cm)
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Parent care
(n=89)

Day care centre Home day care
(n=38)
(n=58)

Other
(n=16)

Figure. 4.6. Waist circumference (cm) of kindergarten children previously exposed to
parent care or various types of non-parent care. Each value is mean±SD. Other care
includes: care in the home by a non-relative, care in the home by a relative, and care in a
relative’s home. * Significantly higher than the parent care group (p≤0.05).
Abbreviations: cm= centimetres; n= sample size.
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4.5. BMI and WC values in previous child care exposure sub-groups: girls only
The mean BMI of girls cared for by a parent (15.3±1.5 kg/m2) was significantly
lower than that of girls cared for in a day care centre (16.1±1.5 kg/m2; p=0.03), but not
home day care (16.0±1.7 kg/m2; p=0.1), or relative care (16.1±1.5 kg/m2; p=0.09; see Fig.
4.7).
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15

10
0

Parent care
(n=39)
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(n=12)

Figure. 4.7. Body mass index (BMI) (kg/m2) of kindergarten girls previously exposed to
parent care or various types of non-parent care. Each value is mean±SD. * Significantly
greater than the parent care group (p≤0.05). Abbreviations: kg= kilograms; m= meters; n=
sample size.
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The mean WC of girls cared for by a parent (51.5±4.2 cm) was statistically lower
than that of girls cared for in a day care centre (53.7±3.1 cm; p=0.03), and a home day
care facility (54.0±5.6 cm; p=0.04), but not of those cared for by a relative (53.7±2.7 cm;
p=0.10; see Fig 4.8).

*

60

Waist circumference (cm)

*

50

40

30
0

Parent care
(n=39)

Day care
(n=27)

Home day care
(n=17)

Other care
(n=12)

Plot 1

Figure. 4.8. Waist circumference (cm) of kindergarten girls previously exposed to parent
care or various types of non-parent care. Each value is mean±SD. * Significantly greater
than the parent care group (p≤0.05). Abbreviations: cm= centimetres; n= sample size.
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4.6. BMI and WC values in previous child care exposure quantities: girls only
The mean BMI of girls cared for by a parent (15.34±1.56kg/m2) was not
significantly different than that of girls spending 1-20 hours/week (16.1±2.2 kg/m2;
p=0.23) or 21-40 hours/week (16.0±1.3 kg/m2; p=0.71) in non-parent care. However, the
BMI of girls cared for by a parent was significantly lower than girls spending 40 or more
hours/week (16.4kg/m2±1.9 kg/m2; p=0.04; see Fig. 4.9) in non-parent care.
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Figure. 4.9. Body mass index (BMI) (kg/m2) of kindergarten girls previously exposed to
parent care and various quantities (hours/week) of non-parent care. Each value is
mean±SD. * Significantly greater than parent care (p≤0.05). Abbreviations: kg=
kilograms; m= meters; h= hours; w= week; n= sample size.
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The mean WC of girls cared for by a parent (51.9±4.14 cm) was significantly
lower than girls spending 21- 40 hours/ per week (53.3± 3.2 cm; p=0.02) and 40 or more
hours/week (55.7cm±6.4 cm p=0.01) in non-parent care, but was not significantly
different than girls spending 1-20 hours per week (53.2±2.9 cm; p=0.35; see Fig.4.10) in
non-parent care.
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Figure. 4.10. Waist circumference (cm) of kindergarten girls previously exposed to parent
care and various quantities (hours/week) of non-parent care. Each value is mean ± SD. *
Significantly greater than parent care (p≤0.05). Abbreviations: cm= centimetres; h=
hours; w= week; n= sample size.
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4.7. Analysis of boys
All sub-analyses comparisons completed on girls were also completed on boys
and no significant differences were found (p≥0.25).
4.8. Confounding factors
Co-variables, selected a priori, were: annual household income, child birth weight
and maternal pre-pregnancy BMI. There were no significant (p˃0.18) differences between
these variables in all comparisons made, including total sample and sex stratified
comparisons, between PC and NPC or FNPC groups.
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5. CHAPTER 5: DISCUSSION
The purpose of the present study was to examine the relationship between
adiposity related outcome measures (BMI and WC) in kindergarten children and previous
child care participation and to identify if sex differences existed within these
relationships. In contrast to the hypothesis, the risk of overweight and obesity status at
kindergarten entry between parent care and non-parent care groups were not statistically
different, in the total sample and when stratified by sex. As hypothesized, mean BMI and
WC measures at kindergarten entry were greater in girls previously exposed to non-parent
care compared to parent care. Interestingly, similar increases were not seen in boys.
Secondary analyses revealed that both adiposity outcome measurements were
significantly elevated in girls previously cared for in a child care centre, and not in other
sub-groups of non-parent care, when compared to parent care. Furthermore, the
relationship between non-parent care and elevated adiposity appears to be time
dependant, as both BMI and WC were significantly elevated in girls who spent the
greatest amount of time (˃40 hours /week) in non-parent child care. The elevated BMI (~
1 kg/m2) scores, coupled with increased central adiposity (~2 cm) observed in girls,
suggested that girls in the non-parent care group had a less desirable body composition.
The mechanisms explaining these observations are uncertain, but may pertain to specific
elements of the day care setting. Perhaps government child care regulations regarding PA
and nutrition should be examined further.
Overall, the current study observed no significant difference in risk of overweight
and obesity between parent care and non-parent care groups. However, research from the
United Kingdom and the United States suggests there is a positive relationship between
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non-parent care and prevalence of overweight and obesity (Benjamin, Rifas-Shiman,
Taveras, Haines, Frankelstein, Kleinman & Gillman, 2009; Lumeng et al., 2005; Maher et
al., 2008; McGrady et al., 2010; Pearce, Abbas, Ferguson, Graham & Law, 2010).
Currently, there are no universal day-care regulations making it difficult to create
informative comparisons between day care settings in different countries. Despite the lack
of significant findings in the risk analysis, differences in BMI and WC values between
girls in different types of care were observed in the present study.
In agreement with the hypothesis, mean BMI and WC measures were greater in girls
with previous non-parent care compared to parent care. A simultaneous elevated BMI and
WC is likely the result of a less desirable body composition (i.e., increased adiposity;
Taylor et al., 2008). A positive energy status resulting from inadequate PA and excess
macronutrient ingestion may cause excess fat accumulation (Gazzaniga & Burns, 1993).
The present study did not explore differences in PA between previous parent care and
non-parent care; however, research suggests day care centres face unique obstacles when
implementing PA. Good quality outdoor playgrounds and equipment are associated with
increased activity levels and decreased sedentary behaviours in pre-school children
(Hannon & Brown, 2008). This is a concern, as a study from London, Ontario day care
centres revealed that barriers to PA are prevalent and often caused by inadequate
equipment or insufficient space (van Zandvoort et al., 2010).This suggests that day care
facilities may not foster adequate physical activity levels in children.
Girls may be particularly vulnerable to this trend as attenuated PA levels can be
caused by social differences often evident in day care settings (Hinkley, Crawford,
Salmon, Oakley & Hesketh, 2008). Exercise play is a stage of child play development
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that occurs from the ages of 2-4 years; rough and tumble play is a specialized social form
of this type of play that includes vigorous and playfully aggressive behaviours such as:
grappling, wrestling, kicking, jumping, tumbling, and chasing (Pellegrini & Smith, 1998).
This form of play is social in nature and accounts for 10% of all day care behaviour
(Pellegrini & Smith, 1998). It is possible that the observed differences between the parent
and non-parent care groups in the current study are caused by young girls segregating
themselves from the rough and tumble play in day care centres. This style of play is more
common in social settings such as day care centres, and consequently females may be
participating in less exercise play and PA in day care than at home (Fabes & Martin,
2001).
A secondary explanation for the relationship observed could be that there is an
increase in energy consumption by girls in a child care setting versus at home. Excess
energy intake that leads to a positive energy status (beyond what is needed for growth),
during critical periods, such as early childhood, increases the risk for obesity (Agras,
Hammer, McNicholas & Kraemer, 2004). Research on the eating habits of young children
has provided mixed results. However, it has been demonstrated that girls respond to peer
modeled eating in a day care setting. Typically, girls consume more bites of new food
when eating is modeled by other children (Hendy & Raudenbush, 2000). Therefore, the
group eating that is commonplace in a child care setting may promote excess energy
consumption than that consumed in the home, specifically in females (Hendy &
Raudenbush, 2000).
Children in child care facilities may be consuming inadequate servings of specific
macronutrients necessary for healthy growth. Children who consume fewer than 5
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vegetable and fruit servings daily are more likely to be overweight (Shields, 2004). Little
is known regarding the dietary intake of Canadian children in child care facilities;
however, in the United States more than 25% of child care facilities do not provide the
recommended minimum of daily servings of fruits and vegetables, despite mandated meal
plans (Fox et al., 2006). If statistics from American child care facilities reflect those of
Canadian facilities, it is possible that the meals offered do not provide adequate fruit and
vegetable servings compared to food offered by a parent. Furthermore, food consumed
away from the home has been correlated with adiposity in Canadian children (Gillis &
Bar-Or, 2003). It is not clear weather this pertains to food consumed in a child care
facility, however, it is possible that adult modeling to eat healthier foods may be less
effective in the child care setting where each child receives less individual attention
(Lumeng et al., 2005). Families who use child care may also have greater time
constraints, relying on pre-prepared meals or fast food meals (Lumeng et al., 2005).
Although these findings support the relationship between child care and adiposity, they
have not isolated a sex difference. Based on the current findings it is possible that these
relationships have a larger impact on young girls.
In the current study girls with the greatest exposure to non-parent child care had
the highest BMI and WC values. This suggests that there is a positive relationship
between time spent in non-parent child care and increased adiposity in girls. Girls in the
FNPC group attended greater than 20 hours and in some cases 40 hours per week of nonparent care. Therefore, modifications to the day care environment would have the greatest
impact on this group. Current guidelines mandate that children in licensed child care
spend 2 hours outside per day, with no specifications regarding intensity or quantity of
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PA (Day Nurseries Act, R.R.O., 1990). This may be insufficient to generate positive
health outcomes. Updated child care guidelines that align with the Canadian Physical
Activity guidelines (toddlers and preschoolers should accumulate at least 180 minutes of
PA per day with progression towards ≥60 minutes of vigorous PA) may be more suitable
(Canadian Society for Exercise Physiology, 2012).
Boys in the present study had significantly higher BMI and WC values than girls.
However, there did not appear to be a relationship between BMI, WC and child care
type/time, as was observed in girls. This may be explained by the presence of
confounding factors, as boys had significantly higher birth weights, and mothers with
significantly higher BMI scores, pre-pregnancy BMI scores, and gestational weight gain,
than girls. These variables may have contributed to a greater obesigenic environment for
boys in this study (Davison & Birch, 2002). The absence of a relationship between nonparent care and elevated adiposity markers in boys may also be explained by activity
patterns among boys in the home. A commonly cited behaviour difference between girls
and boys is the tendency for boys to have much higher screen time due to their preference
for video games (Larson & Kubey, 1990). Screen time has been linked to sedentary
behaviour, and both are significant predictors of elevated BMI in childhood (Hancox &
Poulton, 2006). Day care facilities often do not have video game systems (Motlas, 2006).
Video game usage is likely more common in the home, as 68% of all households have
video game systems, 39% of children have video games in their rooms and parents are
less likely to monitor children’s video game usage than any other type of media (Roberts,
2000). This may also result in less outdoor time, which is correlated with children’s PA
levels (Hinkley et al., 2008). Therefore, a pre-existing obesigenic environment in addition
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to the prospect of elevated screen time, may partially explain why boys had higher BMI
and WC values than girls, but markers of adiposity were not related to care type or time.

5.1. Limitations and strengths
There are potential limitations to the present study. It is possible that the population
studied was subject to sampling and response bias common to survey data collection
methods (Fowler, 2009). Firstly, parents of participants were given the choice to
participate in the study. Therefore, the nature of participant recruitment may have caused
a sampling bias known as voluntary response bias. It is possible that the voluntary
respondents differed in meaningful ways compared to non-respondents. Secondly, the
self-reported data collected by the survey could have been subject to a response bias
known as social desirability bias, in which respondents desire to present themselves in a
more favourable light (i.e,. report lower body mass values; Gorber, Tremblay, Moher, &
Gorber, 2007). Bias is a concern in survey research and the current study took precautions
to ensure any biases introduced were minimal. Schools that were invited to participate in
the study were selected in a randomized fashion, in an attempt to create a representative
sample. Furthermore, questions were designed to be clear and not to lead participants to a
response. Many questions provided answer options that were exhaustive and mutually
exclusive, which are two critical principals used to prevent survey bias (Fowler, 2009).
As previously addressed, another limitation of the current study was the small sample
size collected. However, this was, in part caused by the vigorous data collection methods
used. No primary outcome measurements were self-reported, as is common in the
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majority of studies investigating similar relationships, and therefore outcome
measurements were not exposed to self-report bias. All adiposity measurements in
children were directly measured by two researchers, using WHO measurement protocol
(World Health Organization, 1995) and allowed for greater reliability in the data
collected.
The absence of a significant relationship in the present pilot study may have been the
result of an inadequate sample size. Although sample size was calculated, many other
studies documenting a positive relationship between overweight and obese status in
children and previous child care participation, used sample sizes ranging from 1000 to
16000 participants (Benjamin et al., 2009; Lumeng et al., 2005; Maher et al., 2008;
McGrady et al., 2010; Pearce et al., 2010). Using the observed proportions of overweight
and obesity from the existing data set to recalculate the sample size, it was determined
that with a larger sample size (1889 participants; α=0.05, β=0.8) the odds ratios presented
would have been statistically significant with narrower confidence intervals. Likewise, a
positive relationship between risk of overweight and obesity and prior child care
attendance would have been observed.
A strength of the current study was that the sample collected was representative of
national rates of overweight and obese status in children. A quarter of the participants
were classified as overweight or obese at kindergarten entry, which is consistent with the
current nationally representative statistics, based on the IOTF and CDC cut-points
(Shileds & Tremblay, 2010). However, rates from the present study were lower than
estimates according to the WHO norms, which classify approximately 35% of Canadian
children and youth (2-17 years old) as overweight or obese (Shields & Tremblay, 2010).
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The difference in these descriptive statistics could be driven by the older age groups
included in WHO classification of national data sets compared to the sample in the
present study which includes exclusively young children (~3-5 years old).
Finally, the current study used height, weight and waist circumference to assess
adiposity in children. Waist circumference was collected as a complimentary
measurement to BMI to describe the nature of the adiposity seen in participants. This is
beneficial as BMI reflects total adiposity and WC provides an indication of central
adiposity (Taylor et al., 2008). Central adiposity is an undesirable type of fat patterning
that is correlated with many negative health outcomes (Kissebah & Krakower, 1994).
Using BMI alone has the potential to overestimate fat mass in individuals with high lean
body mass. The addition of WC values verifies undesirable fat patterning and adiposity.
Therefore, the finding that girls in non-parent care had higher mean WC values in
addition to elevated BMI, than girls in parent care is important. No study to date has used
WC to assess the relationship between child care exposure and adiposity.
5.2. Summary and conclusion
The current study found no difference in the risk of overweight and obese status
between parent care and non-parent care groups. However, there was a significant
elevation in BMI and WC measures in girls exposed to previous non-parent care
compared to parent care. Furthermore, in girls both adiposity markers were significantly
elevated when comparing previous enrolment licensed child care centres, a sub-group of
non-parent care, to parent care. These observations also appeared to be time dependant, as
both adiposity markers remained significantly higher in girls exposed to ˃ 40 hours of
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non-parent child care per week compared to parent care. The observed relationship
between previous non-parent child care and elevated adiposity markers in girls could be
the result of a number of factors including: decreased physical activity and poor diet in
the child care setting. Furthermore, it is possible that the home environment promotes a
healthy lifestyle in girls more so than in boys.
Two major contributions to the literature regarding the influence of previous child
care on adiposity in children at kindergarten entry were found. Firstly, child care may
have a larger impact on BMI and WC in girls than in boys. Sex differences are apparent
but difficult to explain. Secondly, evidence was presented that supports the existence of a
positive relationship between child care exposure and adiposity, as seen in many
countries around the world, specifically the United States and the United Kingdom.
5.3. Future directions and implications
This research highlights the need to understand in more detail how the child care
environment promotes higher levels of adiposity, especially in preschool aged girls.
Firstly, the relationship between non-parent child care and increased mean adiposity
measures should be confirmed with a larger nationally representative sample. This may
not be feasible using directly assessed outcome measurements, however, larger
self/parent-reported data collection methods may confirm the relationship observed in the
current study. Secondly, future research is needed to identify and explore the mechanisms
by which the child care environment may contribute to adiposity in children, specifically
girls. This might include: assessing the physical activity levels of girls in a day care
setting in order to document whether or not they meet the national recommendations for
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health benefits, or identifying barriers to physical activity and healthy eating in girls. It is
also necessary to understand how the quality and quantity of child care impacts this
relationship in both sexes. Longitudinal and observational studies examining in detail
how the sub-categories (day care centre, home day care, relative care, etc.) of non-parent
care and time (part-time, full-time, extreme amounts, etc.) spent in non-parent care
influence adiposity are necessary. On a larger scale, it would be beneficial to assess how
current government policies are implemented by examining the quantity and quality of
food provided in the day care setting and the proportion of child care facilities that meet
the recommended meal plan and outside/play time guidelines.
The obesity epidemic has given way to many obesity prevention and health
promotion initiatives in communities, workplaces, and schools. However, the child care
setting has been somewhat ignored in the battle against obesity. The majority of children
in the present study spent time in non-parent child care. Child care policy creators and
early childhood educators are in a unique position to help combat the obesity epidemic by
fostering an environment in which children will develop healthy lifestyle habits. This
strategy will put an emphasis on prevention instead of intervention later in life.
Establishing new policies that promote physical activity and proper nutrition and training
early childhood educators to do so in an effective manner, will positively impact
countless numbers of Canadian children. Informed policy changes should be made in
order to ensure that the child care environment does not add to the increasing rates of
overweight and obesity, as has been documented in the present study, but alternatively
fosters healthy lifestyle development in the youngest generation of Canadian children.
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Dear Principal,
Jessica Mackle, a graduate student from the R. Samuel McLaughlin Foundation Exercise
and Pregnancy Lab, in the School of Kinesiology at the University of Western Ontario is
conducting a research project entitled: The Effect of Child Care Status on Health
Outcomes in Kindergarten. This study will explore the association between different
types of child care (e.g., staying at home with a parent, attending a day care, or having a
nanny) during early childhood and health related outcomes in kindergarten students.
Your school has been randomly selected from a list of all TVDSB elementary schools in
London. Your participation in this research study is voluntary.
If you would like to volunteer your kindergarten classrooms to participate in this study
there are two requirements:
1) Kindergarten students will be sent home with a consent form and a short
questionnaire for a parent/guardian to complete.
2) Two researchers, Jessica Mackle and Meredith Parkovnick, will make a short visit
to each of the kindergarten classrooms to take the measurements of the
participating students.
The researchers will present the students with a short lesson about the measurements, to
ensure the students understand and can give their consent. Jessica Mackle, who will be
present at all classroom visits, is a qualified teacher, certified by the Ontario College of
Teachers and currently on the Thames Valley District School Board Occasional Teacher’s
List.
Please see the attached letter of information, questionnaire and lesson plan for further
details about this study.
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R. SAMUEL McLAUGHLIN FOUNDATION
EXERCISE AND PREGNANCY LABORATORY
School of Kinesiology
Faculty of Health Sciences
UNIVERSITY OF WESTERN ONTARIO
LETTER OF INFORMATION

Study Title: The Effect of Child Care Status on Health Outcomes in
Kindergarten
You and your child have are invited to participate in a research study
looking at the effects of different types of child care on health
outcomes in kindergarten children. The results will contribute to a
research project being conducted by graduate students from the R.
Samuel McLaughlin Foundation Exercise and Pregnancy Lab. This
letter of information contains information about the study to help you
decide if you and your child wish to participate in this study. Please
take the time to read this carefully and feel free to ask any questions
if anything is unclear. This letter is for you to keep. You will be given a
copy of your consent form once it has been signed.
If you have any questions or concerns about the research, please feel
free to contact Dr. Michelle Mottola, Exercise and Pregnancy Lab
Director, at (519)661-2111 ex 85480, or Jessica Mackle, MSc
candidate at the University of Western Ontario, at (519)661-2111 ex
88366 or jmackle2@uwo.ca.

PURPOSE OF THE STUDY
The purpose of this study is to determine if there is an association
between different types of child care (e.g., staying at home with a
parent, attending a day care, or having a nanny) during early
childhood and obesity related health outcomes in kindergarten
students.
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PROCEDURES FOR THIS STUDY
There will be about 300 kindergarten students from randomly
selected kindergarten classrooms in the Thames Valley District
School Board participating in this study.

If you and your child volunteer to participate in this study, you
will be asked to do the following things:

1) A parent or guardian will be asked to complete the research
questionnaire to the best of their abilities and send it back to
school with your child, along with the signed consent form. This
questionnaire will take approximately 5 minutes to complete.
2) Your child will have 3 measurements taken by the researcher:
height, weight and waist circumference. Height and weight
measurements will be used to calculate your child’s body mass
index (BMI). All measurements will be taken at the same time,
in a discrete location in your child’s classroom, out of sight from
students and teachers. The measurements will be taken using a
standard weight scale and tape measure by a researcher who is
specially trained in this area. This will only take 5 minutes to
complete.
There will be no subsequent contact with your child and no follow-up
measures will be necessary. Research findings will be made available
to all participants who are interested by contacting the primary
researcher after the project has been completed.
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POTENTIAL RISKS AND DISCOMFORTS
There are very limited risks or discomforts associated with the
measurements being taken. Prior to the measurement process your
child will be asked if they agree to have their measurements taken, to
ensure each child gives consent to be measured. All measurements
will be completed in a discrete and private location, away from other
students or staff members. The entire process will take about 5
minutes and will not significantly disrupt your child’s participation in
the classroom routine. There will be two researchers present at all
times during the measurement process, who have been thoroughly
trained in taking these measurements and have experience working
with children.

POTENTIAL BENEFITS TO PARTICIPANTS AND/OR TO
SOCIETY
By participating in this research project you and your child may help
give researchers a better understanding about the effects of early life
experiences on the childhood health. This information may help policy
makers establish improvements to current Canadian child care
regulations that may protect children’s health by promoting healthy
lifestyles at an early age.
CONFIDENTIALITY
Every effort will be made to ensure confidentiality of information that
is obtained in connection with this study.
In order to maintain confidentiality, there will be no information
recorded that will identify participants. Your child, his/her classroom
and school will all be assigned a code that will ensure privacy for all
parties involved. The individual data collected will be kept in a secure
location at the University of Western Ontario. The data will be
reported in group format, which means that individual identification
will not be possible.
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PARTICIPATION AND WITHDRAWAL
You can choose whether your child is in this study or not. If you
volunteer your child to be in this study, you may withdraw them at any
time without consequences of any kind. You may also refuse to
answer any questions in the research questionnaire that you don’t
want to answer and still remain in the study.

If you have any questions about your or your child’s rights as a
research participant, you may contact the Office of Research Ethics
at (519) 661-3036 or by email at ethics@uwo.ca.

You do not waive any legal rights by signing this consent form.
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R. SAMUEL McLAUGHLIN FOUNDATION
EXERCISE AND PREGNANCY LABORATORY
School of Kinesiology
Faculty of Health Sciences
UNIVERSITY OF WESTERN ONTARIO
CONSENT FORM

The Effect of Child Care Status on Health Outcomes in Kindergarten.

I have read the Letter of Information which explains the nature of the
study. I agree to have my child participate.
______________________________________
Name of Child/Participant (please print)

Child/Participant Date of Birth
___ ___
___ ___
MM (month) DD (day)

___ ___
YY(year)

______________________________________
Name of Parent/Guardian (please print)

______________________________
Signature of Parent/Guardian

______________
Date
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RESEARCH QUESTIONNAIRE
The information you provide will be used as a part of a research project
entitled: The Effect of Child Care on Health Outcomes in Kindergarten.
This project is being conducted by Samuel L McLaughlin Foundation
Exercise and Pregnancy Lab, at The University of Western Ontario.
This information will help contribute to a better understanding of the
effect of early life experiences on childhood obesity.
Thank you for participating.
SECTION A: YOUR CHILD
1. What is your child’s gender?
⃝ Male

⃝ Female

2. What grade is your child currently enrolled in?
⃝JK

⃝SK

3. If your child is currently in SK, did they complete JK last year?
Please leave blank if your child is currently in JK
⃝YES

⃝NO

4. What was your child predominantly fed during their first 6 months?
For the following ages please chose only one answer.

Breast
milk
only

Predominantly
breast milk
with some
formula

Breast
milk and
formula
equally

Birth – 1
month
1 - 3 months

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

3 - 6 months

⃝

⃝

⃝

⃝

⃝

6 months- 1
year

⃝

⃝

⃝

⃝

⃝

Age of
Child

Predominantly
formula with Formula
some breast
only
milk
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5. Was your child fed solids (i.e. rice, oats, pureed food- peas, sweet potatoes,
bananas, etc.) before 6 months?
⃝ Yes

⃝ No

6. On an average weekday (Monday to Friday), how many hours per day does your
child spend:

Watching TV
Playing video
games
On the computer
Other sit down
activities

Less than 1
hour
⃝
⃝

1-2 hours
⃝
⃝

3-4
hours
⃝
⃝

5-6
hours
⃝
⃝

7 or more
hours
⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

7. On an average weekend day (Saturday and Sunday), how many hours per day
does your child spend:

Watching TV
Playing video
games
On the computer
Other sit down
activities

Less than 1
hour
⃝
⃝

1-2 hours
⃝
⃝

3-4
hours
⃝
⃝

5-6
hours
⃝
⃝

7 or more
hours
⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

⃝
⃝

SECTION B: YOU AND YOUR FAMILY
8. You are the child’s:
⃝Mother

⃝Father

⃝ Guardian

9. What do you consider to be the primary ethnic background of each of the child’s
parents?
Mother: _____________________________

Father: _____________________________
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10. What is your current marital status?
⃝Married

⃝ Single

⃝ Common-Law

⃝ Divorced

⃝ Widowed

11. What is your total household income before taxes (including support)?
Less
than
$17,000
⃝

$17,001$30,000
⃝

$30,001$50,000
⃝

$50,001$75,000
⃝

$75,001$100,000
⃝

Greater
than
$100,000
⃝

Choose
not to
answer
⃝

12. What is the current height and weight of each of the child’s parents?
Please include both parents, if known.
Mother:
Height: ____________ feet or ______________centimetres
Weight: ___________ pounds or ______________kilograms
Father:
Height: ____________ feet or ______________centimetres
Weight: ___________ pounds or ______________kilogram
13. What was the mother’s weight immediately before her pregnancy with this child?
___________ pounds or ______________kilograms
14. How much weight did the mother gain throughout the course of her pregnancy
with this child?
____________ pounds or _____________kilograms
15. What was your child’s birth weight and length?
Weight: ____________ pounds or _____________kilograms
Length: _____________ inches or _____________ centimetres

16. Was your child born premature (before 37 weeks of pregnancy)?⃝Yes

⃝ No
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SECTION C: CHILD CARE
-We are asking about the MAIN type of child care used when you or your partner were
not available to care for your child (i.e. at work, school, etc.). Please do not include
babysitters or services you used rarely.
Clarifications:
Day care Centre: A formal child care center that must be licensed. It could be associated
with a church, community centre or other organization (other names may include: nursery
or preschool).
Care in Someone’s Home: A child care service offered in the provider’s home, often
called home day care. This type of care can be licensed or unlicensed. Usually there are
5 or less children being cared for at this home.
Non- Parent/Guardian Main Caregivers-If your child was not in regular child care and
you or your partner were your child’s regular caregivers, please fill out the answer ‘noneParent/Guardian Main Caregivers’ (often referred to as a stay-at-home-mom or dad).

17. On weekdays (Monday to Friday) what was the child care arrangement you used
MOST for your child? For the following ages please chose only one answer.

Age of Child

Birth - 6 months

Care in
NoneLicensed
Care in
Own
Care in a Care in
Parent/
Care in Someone’s Home by a Relative’s
Own
Guardian
a Day
Home
NonHome by
Home
Main
care
(i.e. Home
Relative
a
by
Caregivers Centre
Day care (i.e.Nanny) Relative Relative
⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

2 years - start of
kindergarten

⃝

⃝

⃝

⃝

⃝

⃝

School age
(JK and/or SK)
time not spent in
school

⃝

⃝

⃝

⃝

⃝

⃝

6 months- 1 year
1-2 years
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18. On weekdays (Monday to Friday), how many hours per week did your child
usually spend in this child care arrangement? For the following ages please
chose only one answer.
Age of Child

Usually NoneParent/Guardian
Main Caregivers

1-20
Hours/Week

21-40
Hours/Week

More than 40
Hours/Week

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Birth – 6 months
6 months- 1 year
1-2 years
2 years - start of
kindergarten
School age (JK
and/or SK)
time not spent in
school

19. On weekends (Saturday and Sunday) what was the care arrangement you used
MOST for your child? For the following ages please chose only one answer.
Care in
Someone’s
Home
(i.e. Home
Day care

Care in
Own
Home by a
NonRelative
(i.e.Nanny)

Care in a
Relative’s
Home by
a Relative

Care in
Own
Home
by
Relative

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

NoneParent/
Guardian
Care
Only

Licensed
Care in a
Day care
Centre

Birth - 6
months

⃝

6 months- 1
year

Age of Child

1-2 years
2 years - start
of kindergarten
School age (JK
and/or SK)
time not spent
in school
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20. On weekends (Saturday and Sunday), how many hours per week did your child
usually spend in this child care arrangement? For the following ages please
chose only one answer.
Usually NoneParent/Guardi
an Main
Caregivers

1- 8
Hours/Weekend

9-16
Hours/Weekend

More than 16
Hours/Weekend

Birth – 6
months

⃝

⃝

⃝

⃝

6 months- 1
year

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

⃝

Age of Child

1-2 years
2 years - start
of kindergarten
School age
(JK and/or SK)
time not spent
in school

⃝

21. If your child spent any time in a licensed day care centre, please specify the
name(s) and location(s) of the specific day care centre(s):
Name of day care centre: _____________________________
Location:____________________________
Name of day care centre: _____________________________
Location:____________________________
Name of day care centre: _____________________________
Location:____________________________
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22. If you or your partner were employed, in full or part-time work outside the home,
did either of you take maternity or parental leave? Please select one
⃝Yes, Mother
⃝Yes, Father
⃝ Yes, both parents shared
⃝ No, parental leave was not taken
⃝ Mother and/or father was not employed outside the home
23. If maternal or parental leave was take, how long was the combined length of leave
for both parents?
__________ weeks or ___________ months

THANK YOU FOR YOUR PARTICIPATION!
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1. Lesson Learning Goal(s) - Key Question: What do I want students to
know and be able to do?
The primary learning goal of this lesson is to provide the student with clear knowledge
and understanding of how all measurements will be collected. With this understanding,
children will be able to provide the researchers with permission to participate.
2. Assessment - Key Question: How will I know each student has learned
the concept(s)?
a) Indicator(s) of Lesson Learning Goals:
The researchers will use an observational assessment to gauge the student’s
understanding of the concepts presented to them.
Children will be asked if they understand how the measurements will be collected, along
with further questioning and prompting (see examples in the Instructional Plan below) to
gauge understanding. They will have to opportunity to ask questions and make comments
about the measurements.
b) Assessment Strategies and Tools:(Key Question: What will students be doing and
what will I use to assess learning?)
The researchers will assess the student’s understanding of the process using observation.
 Are they responding to the questions and prompts?
 Are they interacting with the lesson?
 How are they answering questions?
Note: A member of the research team, Jessica Mackle, who will be present at all
classroom visits, is a qualified teacher, certified by the Ontario College of Teachers and
currently on the Thames Valley District School Board Occasional Teacher’s List.
Therefore, she is trained and experienced in using observational assessment in a
classroom setting.
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4. Differentiated Instruction - Key Question: What will I do to assist
individual learners or provide enrichment for others?
Accommodation and/or modification:
Extension:
Pictures of children having these
measurements taken will be available for
children to look at, if they need further
clarification.

Students who are interested may
volunteer to come up to the front of the
class to help the researchers measure
classroom items, or may volunteer to be
the example participant in the
measurement skit.

Required teacher preparation/materials needed: The researcher will bring all lesson
props with them, including: a scale, a measuring tape, and the student assent forms.
Time Setting the Stage:

1 min The researchers will introduce themselves
to the class.
2 –5 The researchers will perform a skit
min demonstrating the measurement process.
A volunteer from the class or one of the
researchers will act as the example
participant.

Assessment
Demonstration
Strategy:
of Knowledge
Observational
and
assessment by Understanding:
questioning and Potential student
prompting
responses
students
Examples:

Examples:

Who can tell me A scale, A tape
what this is
measurer
called?

They will clearly and slowly demonstrate What do we use
the process of the measurements using the
this for?
measurement tools as props.
Why is it
The researchers will show the class the
important to
portable scale.
know about
They will show the students how to get on
this?
and off of the scale.
Which book do
The researchers will show the class the
you think is
tape measure.
heavier?
They will show the students how to stand
when they are having their waist
circumference and height measured.

To see how big
or small we are.
To make sure we
are growing
To make sure we
are healthy.

The bigger book.
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2 min Core Learning Activity:
The researchers may have students select
different classroom objects, weight them
and have a volunteer from the class read
the weight on the scale to the class.
The researchers may have students select
different classroom objects, measure their
height or width and have volunteers from
the class read the measurement to the
class.

2-5
min

When and
where do we
normally have
our height and
weight
measured?

By the doctor or
nurse at the
doctor’s office.
By my mom or
dad.

Do you have a
special spot in
your home
where you keep
track of your
height?

We track our
height on the
wall at home.
I am taller that
my little brother.

Lesson Consolidation/Debriefing with
Students:
The researchers will ask the students if
they have any questions, comments, stories
or personal experiences they want to share
about having their own height, or other
measurements taken.

Instructional Plan
Follow-up/next steps (lesson content/assessment): Obtaining assent from the individual
student will be done following the lesson, immediately prior to heading to a discrete
location to measure individual students. Students will have the option to select between
two options presented to them on a piece of paper, a smilie face (yes) or a sad face (no).
They will be asked “would you like to have your measurements taken now?” and they
may respond by marking with a pencil or pointing to one of the options. This way the
researchers can be sure that the student has given consent prior to participating. Two
researches will be present at all times during the measurement process.

Follow-up with particular students (learning and/or behaviour): Students who do not
understand the lesson for a particular reason, will be given pictures of children having
their height and weight measured to look at and given an opportunity to ask one of the
researchers questions, in a one-on-one setting, to ensure they clearly understand the
measurement process.
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